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FIELD dF IBB llf^MXlON 

'Oie preseat iiiventioH relates to a new class of coK^o^nds, to pharmaceoiical formaMons 
ccMmmg saM cGSiipomids stid to the »se of said compomids in the^y- Tiie preset 
iavealion fisrfeer relates to tlie proci^s fot tfee pi^paraticm of said compoimdsM^ new 
inti^Rpediates prep^d tlierefe^ 

Biy:iKmQUND OF IBEMVENTICIN 

CjlUtamate is t^e it^Jor excitatory Ksiifotransiniter in tk& mmm&^mcmM^. si^ryotts 
system (GNS). Glutoate prodiKjes its sheets on central iiourons by femdrng to aad thereby 
activatmg cell susfaee receptors. Tfesse receptors teve been divided into two m^^sr olasses^ 
t&e ioiiQti-qpip and metabotropic glutamate receptors, based on the structural featiares of tfee 
reoeptor proteins, the means by wMdi the receptors tt'aiisd)ice signals iii^to tlie s^H, aisd 
phaimaeological profiles. 

The metabotropic gfetamatt receptors (mGlul^^ & prdteiri-coapled r©;e|>tGts liat 
activate a vaiieiy of iHtracdMar ses^ messesager systems follp'ft'ipg the biisfeig of 
glutamate. A:ctimtion of taGlijRs ife ietact maaamaiiail lieiiroHs eMeits one or .more of the 
following responses: activation of phospho lipase C: increases m phospboinodlide (Bl) 
bydrolysis- intracellxjiar cdeifflu rsleaf ej activation- of pKospholipase D; activation or 
it&ibition of adeiiyl cyclase; mcreases or decreases in ikp foitnation of cyclic adeaosiiie 
moEopfeospMte (cAMP); activatids of psanylyl cyclase; tocre^es iiiths formation of 
cyclic g^Msosiiie immophosphate (cGMF); activation of pfeaspboEpase Aj; Increases in 
arachidoBic acid release; and injsreasss or decreases in th& activity of voltage- and iigand- 
gated ion ctiaimels. Schoepp etal, Trmds Pharmacol. Sei. 14:13 (1993% Schpepp, 
Newochem, Int. 24:439 (1994), Pin el cd., MeumpharmamlQ^ 34: i (1995), Bordi and 
UspM, Pmg: Meurobiol 59:55 (1999). 
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.Wgfet distisct siOiuR s^^^ teianed mGiuRl tMoiigfe mGIiiR&Vi^i^^^ fesm is^^^ by 
ffioXecular cioian.g. M^3s&sl% Neuron H:103 l {1994), Pm Hmmpharimmhg^f 34:1 
(1995), Kjiopfel et al,J. Med. Chem. ^5:1417 (1995), Forltier receptor diversity occurs via 
expression of alternatively spliced forms of ceriain mQlaR subtypes. Pin et ai., PNAS 
s 89: 10331 (1992% Miiiakami si., BMG 199:1136 (1994), My ei aL, J. Nem'osci 
i5;3970 (1995). 

Metabbtropjc gtoasnate rsce|iitor subtypes into Ikree gsx>iJps, Orosjp 

Group II, and Gtoxigj IS niGluiRs, bssed on aniiBo acid; sequence Ijomoio^ second 
Messerigei^ systems ui^Bzed. fey fee receptore, aiid by their pbairoaGological chasscteristios, 
m Group I mGluR comprises mGliilll , mGluR5 and tlielr alternatively spliced variants. The 
biiM&jg of agonists to these receptors results in the activaripn of phosplicflipase C m& tho 
subsequent mpbilmtion of intriaceliul^ir calcjiaii. 

Attempits at elucidatihg the physioiogiGai rales of Group I mGhMs suggest that activatioit 

of tliese teceptoris eiidis lieBTsMjsl e^^ V^rioas studies have demonstrated that Gtidiip 
15 I mGliiRs agoalsfs can produce postsjmptic exeitaUoniqjoii^pBcatiopito iiei!^ 

hipjsOGfmapiis, cerebral cortex, cerebellm^, and thalanvus, as well as other CNS regions. 

Byidejice iridlcates ti:iat this exGitatioii is due to direct acti%'ation of postsynaptic mGluRSi 

but it also lias bees suggested tliat aetiyatioa of pi^syiiaptiG jbGIuEs occurs, resiiltiBg io. 

iBcreased netirotransi^ jelease. Baskys, I'rsnds Fhumst&L Set (1992)s Si£^oep|j, 
20 Neurochmn. M. 2^:439 (1994)^ Hii et al.yMmrqpharnmcohgy 34:lQMS)y WfiWm et ul.. 

Trends PharmaeoL Sci /5:33 (1994). 

Metabotropic gliitamate receptors have besii implicated ia a number of normal, processes m 
the maimi^aiim GNS. Aetivatioa of mGlaRs has been shows to be required for iuduetioii 
of liippoc^pal ioug-fei^ pciteaiiaipa and cerebellar long-tsxm depressipti/ BpMr ^f a/., 

2s NaMre 36M4^ (im3%B<>Mlom et aL,^m <W9% Aiba et at, CelW'Sm 

(1994), Aiba^? al. Cell 7?;377 (1994), A role for mGiuil activarioa In nociception and 
analgesia also lias been demonstrated, Meller et al . Neuroreport 4: 879 (1993)5 Bordi aiid 
U^olini, Brain Res. 871:233 (1999). M addition, mGltiK. activation has been stiggeated to 
play amodulatory role in a variet>' of other norsial piocesses Mcliidin.g synaptic 

38 txajisiHisSioa, Rearoml deveiopiaea% apo synaptic plasticitj^, spatial 

leaxmag, olfactory meiaory, ceatral coiitrol of cardiac activity, wakisgj motoi" control asd 
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eoRfeol Gf v^t&ia«-ocm1ayi?jte, ISfa^ Neuron Dv 1031 (1994), Fin et al, 
NeitropMrmmology 34:1, Kjiopfel , X Med. Chem. 35: 141 7 (1995). 
Furtiier, Gixsup I metabotropic glMasa-ate i-eceptoi^ aad mGliiKS iii paitictjlar, have been 
suggested to play roles in a vadety of pathophysiological process^ and disorders rfec€ng 
the CNS. These mclade stroke, head trsimm, anoxic and ischemic inpnes, feypoglycemia, 
epilepsy, neurodegenerati ve disoixiers ^^^ Alzheiiner's disease and pain, Schoepp al , 
jy&nds fharmacoi Sm. 14:13 p993X GmmiiighiaB et at, Set 54^5 (1994), Hoilman 
maUAm. Rew Umroscl 17:31 (1994X Pin efaiyNeurophamacohgySda^i^^^^ 
Knopfcl etal,J.MecL ehem. 38M i l (1,995), SpoQimet;^., T^em PhannacoL SdL 
22:331 (2001), Gaspanni et al C«?r. C^m. Pharmacol 2:43 (2002), NeagefeauerPam P<S:1 
(2002). Muck of tkcpsfeology iu these conditions is thouglit to be due to excessive 
gMamate«uced exeitati^ nemdns- Because Gxonp I mGluSs appear to increase 

glBtamate-mediated neiiroiml excit?:tion mpostsynap^^ Siihaaeed 
preswaptic gMtamate release, Mr activati6» pmbably coatriWes to the pathology. 
Accordingly, selective antagoaisis toCGMap ImGluR rece^ 
beneficial, speciricaily as aewoprotective agmts, analgesics ox anticonyulsants. 

Recent advmces la tiieelncida&n of 

glEtaMste receptors geaeiia^ Groiip I in particalai; have established tee receptors as 
prorsisiag drag targets in the tojsy of acttte aiad chiwn^^ 
disorders aiid clironic acute paiii disorders. Because of tiieir:|)hygiploglea| and 
pafeophysioiogicsl sigmficance, there is a need for new potent mGhiR agonists and 
antagonists that display a high seleeti^fitj' for r^Gliai subt>'pes, particuiarly tie Group I 
receptor sabtype, most paiSlcHlsrly the tnGlnRS subtype. 

Tlie olgect of the present invmtioE l^iB pro%4de compoynds exhibiting an acti^ty at 
mstabotropic glutamate recsptois (mGluEs), especialiy at; the mCki^S 
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siJiVUviARY OF TMEmvmmoN 

Awrdingly, &e present kventiojs p^^ 




P is selected from the group coasistiiag of C3.7allc>4 and a 3~ to 8-niembered ring contaiiBBg 
oae or more atoms iBdepemienlly selected §om C^ N,: 0 or S, wiierein said riiigismy be 
iused wi& a5- or 6-iiieiKl56recl ring ^OHiaining cae or more atoinsiDdepeai^eatly seiected 
iom C,H, O or S; 

r' is select^ fi-oui the group cosisistisg of hyd^^ CMaBQrlhalo, 
OCi-galkylMo, Ci,,6sacyl, OCi-^alfcy!, Cs-gatoyi, OG^eaikeny!, C^^alk-j^iyl, 0C2^s.lkysiyl 
Co-gaikylC3.dCyj;loajkyl, OCo.<:>aIkylC3-<5cycloalkyl, Co-gaikj/iaiyL OCVgalicylt^i, (CO)"R^, 
0(CO)Rl 0(C0)OR^ Ci,6alkyI0R^ OCW%m^ Ci^alfcyl(GO)R^ GGi.sslk>'l(CO)E', 
a-fialkyiCO^RVOCi^alkylCOs^^^ OGa-fisBiyls^^asio, Co^ OC^ 

6aBcs«i^, Cs^alky^ OCi^a0cyi|^:O)NI^, Co»6a%If^*(OOpi?, QC2- 

5aIkyMf^(0(^, €a~6a%m^(CC)^^ Gi«al^iSI?^, Gea^eaBsylSR®, Co^i(m)R\ 
Ge3-«aIk\d(S0)R\ Co..6a1kylS02R^ 0C.3..6aikylSO2R®, Cr>6alicyi(S02)NR^R^, 0C2. 
saIJ<yi(S02)MR^.^, Cg^allcyiNR"(S02)R^ OC2-<5alkylMR'(S02)R^ CD-6alkylNR^(S02)Nll^R^, 

QCo^alJ^ylK^ (CO)C>S. J SPsIl^ and ^ 5- or ^-memb^ed mg contmiUB^^ oiae or siore atoms 
iadeperitetly selected from C, Nj 0 or S, wiisreia said rfeg may be subsdtated |>y one or 
store A ; 
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is selected fern the groiip ccmsi^mg a feaiii!, Ci-ga&yl, Gs^aafeaylj Cq. 

4a!kyl(CO)Co^ailcyl CojalkylOCo-salkyI, Co.,alkyi(CO)NR', A-aaB^^ICeO^m^Ci.^ 
Co-4allcyrfR^ QwalkylSCoaalkyl, Co.jalkyI(SO)Gs,3aacyl aod Co.3sl3cyI(SOa)Co-3aikyl; 
is sekcled fi-om Sie group eoxisistiiig of hydrogen, hydroxy,, oxo, «NR\«N0K^ Ci- 

, and X"" are indepsndeBliy selected from N, NR, O, €R, =0 asid S; 
R is selected from the group consisting of hydrogen, Co-^alky!, halo, CovaaikylQR''', Cq.. 
salkylNR^^, Gs^aB54(GO)OR^, Co-salkym'R' mid Co.3alky}aryl; 
M^ is selected from the groisp consisiisig of a bond, C^3aIkyl, G2,-3«i0?enyi» Qz-s^^ Go- 

4a1lcylNR^R^ Co^saBcylSCwalkyl, Co.3aB!yi(SO)Co^a3kyi ahd €o.3a3M(S02)feo.3aW 

is selected from the groiip consisting of hydrogen, hydroxy, oxo, -HR^ ==*HOR^ Ci- 
4allEy1teis, halo, Ci^aikyl, 0(C0)CMa1kyi, Ci.4alkyl(SC:))Co-.aIkyl Ci^alkyl|S02)Co- 
4alkyi (S0p,4aifcyi, (S0a)eo4ailsyi. OCMalkyJ, CjMalkyleyMO, Ci.4alicyiOR^ and C*. 

Q is a 4-, 5~, 6- orT-meinfeered ring cotitaining one or mors lisli^roatoms ip.depeBdeiitly 
selected from N, 0 or S, wherein said ringmay be fased with a3-, 5- or 6-mqjnbsred ring 
contsiBing oi^e or more atoms iBdependcntly selecfed firom C. % O or S, and whefem the 
fused, ring nuay be substitnl^ by one or more A; 
X4 i$ selected &om the gio\jp consisting of C, CE and N; 

is selected froai the groiip consistiag of hyjfeogen, hydroxy, os^^^ Ci- 
.allsylhalo, feaio, CMslkyl. OCo-^alkyiaryl 0(C0)€;Ma31cyi ei^alky!(SO)Co.4a%I.Ci. 
4al]cyl(B02)Co-4allcyl (SO)Co4ai1syl (S02)Co-4a3M> OCwaJlcyi, Ci^alkyiOR^, Go, 
4aikylcyariO mid Co-4allQ'iN8%-^; 

M3 is selected from the gr0U|) consisting of a bond, Cx-4alkv1, Co-4alkyl(CO)Co 4alkyl Go, 
galkyi, eo-3aikyP0)G8-3alkyI^ 

R^ is selecfed^dm the grcmp consisting of hydrogen, hydroxy, 0x0, =#iR*,^=N0Rf , Ci. 
4alkylhalo, lialo, Ci^dkyl, 0(CO)Ci.4alkyl, Gi.48l3^CSCS)Go4aikyl C3-4alkyl(S02)Co_ 



6 



G is seiected from fee group eonsistiiig of and R'; 

is selected from tlie group cojBistmg of hy#og a 5- <)r 6-me£iiberednag 
cDntaiiLiiig otie 0T more atoms mdspMtoly selected from G, 0 of S, wte^n said ling 
May be fused with a 5- or 6-iBeml)©red ring coiitaming one ot mote atoms mdspeiideatly 
selieGted j&Qm C, H Og? and^iereinmiy of t&e rings h^^ suijsdtuted hyonm orimm 
A; 

H.' is selected &om the group consisting of liydtogai^ Co^aJlo'lcy^o, C=«>|R^(!<?R®E^), 

and K^are iad^endently selected frojn hyjirogeu, CVsalkyl, Co-saHcyiej^cycloalkyl, 
Qj-^ylaryi, Go-ei^Iheteroaaryl and a 5- or 6-membcTsd mig costaimng one or more 
atoms independently seiected froBi G% ;N, O or ^ mad wherein K.^ and may togetjjerfom 
a 5~ OF 6~memljsred ii»g contaiosng oriaore atoms independently selected from C, S?, 
OorS; 

wherein any Gi^alk^l, G2-6aI!«;enyI, Gs^sa&ynyij Go-s^i^^Cs-goyGioalfcy!, Co^alJiyiajyl, Gq. 
salkylheteroary and 5- or 6~aiembered ring containing one or irtore atoms iudepeadently 
selected from Q 0 or S as defined under e}, B^, H^, R'*, R^, M^M, R^, aadR^ imy be 
substituted by one or more A; 

A is selected feoio the group consisting of hj^rogm, hydroxy; oxo, halo, nitm, Ci_6a|feyl, 

3aBcylaryl, C5,6B!kyiOl^, OQ-fi^ (CO)R^, 0(CO)R^, 

DC2-.6aIkylcyano, C^.6alkyi©ya{io, Co^^dCO^R^ OCi^a&yiCOaR^ 0(CO)OR\ 0C> 
salkyi(CO)R^ Ci,6alkyl(CO)R^ NR'QR', Co-galkylNR V, OC^-gaOcylMR^R^ Cq, 
,aikyl(CO)NR®R^ OC|^aIkyi(CO)NR?R^, 0G2^alky]NR«(a))R^ Co,6aIkyIMS.^(CO)R^, 
C9,6al|£ylMR'(GO)m'R^, Q jNR^(CG)OK', Co-6a}ky[{S02)MR*Er, OG2- 

sallcylCSGjlNR^R^, Co-salksdigR^CSQa)^^ Oe^^al^&fR^^SOa)!^ SOaR^, Q- 
gal%&^CS02)MB^, OCMalkyi(S02)R^, Co.6aaQri(S02)R^, C0^alky1<SO}R* and OQ. 
6alkyi(S0)R^- 

m is selected from 0, 1, 2, 3 or 4; and 
n is selected from 0, 1, 2 ox 3; 



or salt tliereoi 

In a ftirlher aspect of the invsntion fas is pro^^ted pkara^ 

coniprising a therapeuticaly effective aniomit of a compound of formula 1 a 

fharmaceuticaily acceptable dii^ient, excipjsBte aac^or meit osirier. 

incteiiiig a compomsd of Ifosmila X ^ th* treatmeiit df ib^MuES 

disorders, md particularly neurological disorders, psycMatEic disp^^ acute fiJnromc 
pain- 

In still a foi&er aspect of fhei^^^ ^ 
in feerspy &r fee treatoent of m<Ml5Tecept^^^^3^ disoriets, and paiticularfy 
neurological disordesrs, psycliiattie di^ord^, acute and chrome pak, 

Iti another aspect of the invention there is provided a process for the preparaiiotj of 
compound of fonnala I, and &e mtermedisies pmy ided therda. 

mse and other aspects of fee presost iiivention in greater dstail hei^ 

below;. 

DETAa.EE> DESCRIPTION OF THE INVEOTOM 

Listed below m dslMtions of various terms used in die speciBeation and claiais to 
describe tlie presieiit piveiitioTi. 

For the avoidsnce of doubt it is to be understood that where k this specification a group is 
qu^fiedby *hereiBbe&re defeed*,- 'defined hereiabefore' or 'defined above' the said 
group eECompassestbefi^OCCu^ defiiiition as weU as mck mid all of fee 

otiier deiBitieas for that group. 
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For tise avoMasice of doubt it is to be understood that in tliis speci^catioB 'Cm xmmB a 
carbon group liavtag 1, 2^ 3, 4, 5 or 6 carbon atoms. 

Ill this spscificatloix, imless stated otbsrvvise, the term "alkyl" includes both straight aid 
5 brajiched chain alkyl gixjups and may he methyl, ethyl, n-propyl, i-propyl, n~butylj l-butj'l, 
s-bEtyi, t-bulyL B~|>eMyi, i"^^ t-peaty t neo-pestylj n-rhejEyl or i~hex^^ t-hexyl The 
tem "Ci,#ikyl" refes^ to an a&yl group having 1 to 3 csrbon atoins, asd may Be metfiyl^ 
etbyl, n-prc^yi or i-propyl 

10 111 this speciScation, miiess stated othei"VYisej the term ''cycloallcyr' refers to an optioaEilIy 
substituted, satmated cyclic hydrocarboK ring system. Hie term. ^^Cj.-rcydo&lkyr may be 
cyclopr0pylj eycipbyiyi, cyeicf^eiityi, cyciobexyi or eycloheptyl. 

Ill this specificationj iinless stated btheir^ t3i^ term "alke^yl" includes both straight 
IS bmoched chain alceiRyi gr0Ups. th& term "Ga-ssllcenyl" relers to alfcfSiiyi group haviag 2 
to 6 carboTit atoms mid om or two dotfole bonds, and may be, but is not liniited to viny!> 
allyi, progeayl, i-prbpssiyl, bateByi, i-bEteiiyi, crqtyi f enteayl, l-peMeaylorli^xeiiyl. 

Iri this specification, tm^^ siatetl otherwise, tiie tenn- ''aHsyfiyl" meliides both straight and 
26 branched eham alls^fnyl^atJps. Ilie term "Gr^BcynyF* refers to a ^u^^^^ tq 6 

catboii atoms md one or two triple bonds, mid may be, bitt is sot limited to e&j.'nyl, 
prqpargyl, bplyrsyl, i4mtynyi, petilyaylj i-pea^nyl or hexyi^yl 

The teim 'Wyl" refers to aa pptibiially stibstituted moadcyclic oir Meyelic hydrocarboaiiiig 
23 sysSem contalijiug at Isast one uasatarated aromatic ring, Examples and saitable values of 

the term "ar>?l" are phesiyi, saphthyl, laS^j^^etrMiydroa^hlhyl, iadyl aiad iiKlsnyl. 

la this specificatioiij imless stated otberwisej tbs tsmi "beteroaryj" refers to an optsoBally 
siil^stitiited, imsatijrated cyelic hydroc^boa nug system coiaprisiiig at least pae hetemalom 
30 and iaclades, hwi is not limited to iiryij isoxa^olylj isofhiazolyl, oxazolyt thiazdlyl, 
pyrazHsd, pyridazinyi, pyridylj pyrimidy t pyrrolyl^ thiazolyi, imidazolylj imida^oliiiyl, 
pyragoBiiyl, tetmhydropi^-ajiyi, 
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In thfe specificatioB, liiiless stated o&srwise, tlie tenii "5- or 6~meiis3.bered rmg cositffiJiitig 
one or mc>re atoms mdependent!^ selected fipm C, O or S'* kaludes jwtsim 
heteroaromatlc rfegs as well as carWeyclie aad heterocyclic lan wliic;h T6ay be satiii-ated 
or iHisaturated. Examples of such rings may be, but ars not Ixinited to feyl, isoxazolyj, 
isotMazolyl oxazolyl, pyrpziayi, pyrazolyl, pyiidazmyl, pytidyl, pyrimidyl, pyrrolyl,. 
iMazolyl, thieiiy!> imidazoiylj iB?idazoK4inyi5 triazolyl, jBojpliolinyl, 

|>i|)era2ittyl, pipeddyi, piperidpnyl, pympHdiByl, pyiazolfeyl, pyrcolidiiiyl, pyiroMBy^^ 
te&aliydropyraayl, thiomorpholmyi pliepyl, cyclofe cy<?lopipBtyl or cyciofeexeityl. 

In this specifjcadon, miless slated otherwise, the terms "3- to 8-.membered ring contaiijiag 
one or inore atoms independently selected from 0 or S" ijiclades aroisaflc md 
hete-roaroinatie rings as well as carhocyeJie i^d heterocycEc tmg& wMeh may be satiirated 
or misaturated- Examples of such liiigs ijjay be, but are aot liijiited to iniiskzolidlnyl, 
imidazoiinyi B?GrpholisyI, pipei^xmyl, piperidyl, piperidoayl, pyrsEOlidiiiyt pymzoliayj, 
pjSroMdmyi, pyrro&yl, tetrahydropyrMyl OTlMomoiiiholiiiyi, tetrahydrofhiopyranyl, 
feiyl pyrrolyl, isoxazolyi, iso&lazolylj oxa2»lyJ, oxaixiMmonyi, pyrazinyL pyra2»Iyi 
pyxidaziiryl, pyndy], pyrimidyl, pyiTolyljthiazoiyl, thlenyl, imidazoiyl» triaxolyl, phenyl, 
cyclbpFopyi, aziridfeyl, cyclobutyl, ^Mmyl, cycJpparityl, cyclopeiatpttyi, <;yoioh;exyl, 
cycMiex:eiiyl, cycloheptyl, cydohqjteixyij cyclooctyl, cydoocteayL 

hi Ms specification, imless stated otherwis8ji the term "3- to S-membered xmg contaising 
one or m.c>m atoms independentiy selected &om C» O or S, which group may optionally 
be fiised/with a 5^ or 6--membered rmg coatdfflBg OBeor more a^ mdependeiitly 
selected firom C, N> 0 or S'* ineltdes aiotsafiG and heteioafoiaiatie liiigs as well as 
CMbocycIic atid heterpcyGHo may be saturated or iiBsaturale!d> Example of 

swh dRgs may be, but are not limited to aaphthyl, iiofcaryl, chromyl, isdcltomyl, indaayl, 
beBzoiraidazol or tetrallByl, beii^ooxazolyl, beazotMazolyl, benzo&rj'-L bejisotiiieiiyl, 
bejizotria2;olyl, indoiyi, azaindoiyl, indazolyl., indoliiiyl, isoindoiisyij benziHiid^olyl, 
oxadia^o lyl, tbiadiazoiyl , qmaolinyl, qiiiaoxaliiiyij benzotriaa-)lyL 



m 

111 xhi$ sjjpGiiicatiqs, isiless sMsd oferwise, the tmm "4-,; 5-, 6~ or 7-Me33sber^ xiiag 
coBtainiag one or fiiore lieteix>atoms m4^^ selected S-Qsn H, 0 or S,/whereiss smd 

liiig m;ay be Bisec! with a 3-, 5- or 6-mmfaa-e4 rjng coataii^^ atoms 
independently sefested. fem N, O or S" iscMdes aroiriatife and lieteroaromatic rings as 
well as carbocyclic and heterocyclic rings which inay be saiiiraled or imsaturated, 
E^xaaiptes of such rings may bs, but axe not limited to fyridmyl, Siiazolyl, 
beBzoiiiiidaaxsijfl, qainDiiiiyi, imidazplyl, oxa<lia^.lyl, benzoiuazol)^!, pyiimitliBjflj 
isoxamie, pyradne, iBsidaaoiidiByli 

piisericiosyl^ pj^a^oHdmyli pyiiaKsaliiiyl, pyiroMkyl, pyrmlmyl, tetrahydropyiaayl, 
tMoiKoipholmyl, naphtfeyl, indany! or tetraliayl phenyl, cyclohexyl, cyclopeatyi, 
cycMiexenyi, cyGiolieptyi cydoliepl:eii>i a2X5tiamyi hqniopiperaz3ii>'i or azepuyl. 

In this siseeification, hbI^ stated oth^rtvise, !^^ trt ''=#^R^'' 
iistino- arid p^mog^Bps eairyiag m W sidssitneni mid may be, or be part <>f, ^ups 
iadudiag, but not lisiited to iiiiisosikyi^ Minohydi^dsi^^ itiiisaoaikoieyj ami<|iae, 
hydimyapaidiae, aikoxyaaiidiae. 

M tl^e case ^?vhere a stibscnpt is tlie iateg^ 0 (?^m)^ie ^oiip to is^'Meh tlie siibscript refers 
tc> Indicates that tiie gi-oup is sbsesnt, i.e, tfeere is aidirect hond beiweea th© groups. 

1x1 this s^ecificatioii, mfess stated o&OTsd^, &c teiiii "bond" tsay be a saturated or 

liBsaturated bond. 

tliis specMcatioas imiess stated otiemisej fee tenn 'liaio" inay be ihmm, chloro, bromp 
or iodo. 

In tMs sp©ciScatioa, tmless stated ;in. alkyl group as 

defmsd above, wMcb is substituted with one or more halo. The tenn "G^gallcylbalo" may 
ixicliuie, hut is not Imiited to fliioiomethyl, diluorometiiyl, tritluorpi^^^ 
difiyoroetiiyl, brmnopiopyL llie temi ''Q0i.6#gflhalo'' may ^^i^^ 
fiBoroaiethoxy, difiuommethoxy, iiiflitoroffiethoxy,^^i^^ 



il 



Bmbodimenis of the piBssmt wenticm sekcted 
from the poap coBsistiag of C3,7allcyl and a 3- to g-membered riag eoataining one or mot© 
atoms IndepeiicleBtly selected fixfm C, N, O or S, whersm sadniig may be fmsed wife a 5- or 
6-menibsred ring coBtaining one or more atoms ifidependeRtly seletsted ftom C, N, O or S. 

5 hi a prefeised embodiment of th.p imm^on, P is selected from C3-7S.li"yi and a 3- to S~ 
membereiiriag ijontaining one or more atoms mdepsadenSSf selected f#Ea G, H O or S. In 
a mom prefeared eiKtxjdimesit P is sheeted froiB a 3- to S-membered Bng coataining one or 
more atoms iBdepeudently selected ftom C, N, O or S, whes^lii said ring may be fused with 
a 5- or 6-membered ring containiBg oae or mam atoms iiidspeniisnSiy selected ftem CM, O 

IS orS. 

la yet a mote pef^ited embodiiseBtP is selected froBi a 5~ or 6~ membered aromatic and 
heteioaroHsatiQ ring. In anotberiirefeitbd ciijbodiiJieBt of tlie iiivenliots F iS: plieayl. 

P is optionglly s^ibsituted with O:^ 1, 2, 3 or 4 groups R\ whei^ein the aaniber of groups ^ 
35 desi<^nated by tiic lemi m, bi preferred embodimetit of m^ immtm m is 0, 1 or 2. Is more 



prsfeiTsd embodiments m isl. 



In suitaliie emfeoaimepts of the invention is selected from hydrogen, hydroxy, halo, nitm, 
Cx.6alkylMo, OQi-^aBcjlbalo, Ci4Myh OCi^a&yl, G^^atoyi* GCMalkenyi, Cs-galkysyi, 

m sa&ylaiyl, (GCQR', OCCO)M*i Q(CQ)C^, G^alkylOK'. GGj^aikyJOS', Ci^a1kyl(CCP^, 
0Ci.6alkyi(CO)R^ Co..6ancylC02R^ OCi-salkylCQsE^, CbHsaB^^oyano, OGz-^allcylcyano, Co. 
6alk>'lNR«R% OC2-6al]Q'iNR^R', Ci,6alkyl(C0)NRl^^ OCt.6a%l{CO)NRV, CV 
^a!kyEm^(GO)K^,,OG2,6aB(5aHR^(GO^ Co^aIkylrf(CO)NK''R^, Co-^alkylSR®, OC^. 
salkylSI^, CWa|kyl|BO)!C^, 0G2^a|]<yiCS0)R^, Co^iSOsR!, OCa-galfeylSOz^, Co- 

Co-6aikyII^(SO,)NR^R^, (X:^m0^mm^, (GO)m^. 0(GD^R^ rfOR^, 
CQ..6alky1NR^CCO)0H^, 0CQ„6alkyrf(C0)0R^ SOjR^ sad a 5- or S-^aamsbsredti^^ 
coataiaiag oae or more atoms iridepgntoitly selected from C, H, O or S, wh.&cmn. said ring 
may be saljstitttted by one or more A, 
30 & aiBoresoltabte embodiment of the iiweBtlon R^ Is seteed taibydrogen, hydroxy, halo, 
nitro, OCs^alkyihalo, C^^alkyi, GCwslleyi, Cs^lkenyl, GCa-fiaJteiyl, Gs-eal^, OGa. 
ijaikyiiyi, Co^eaDsylCg-scycloallcyl, QCo.6alkyIC3.6cycloaI|cyl Cs-gal^jylasyl, OQ^alkylaiyi, 
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(CO)R\ 0(C0^\ G(GO)Cm^ GH^acylCM^, OCj^a&yia^, ei^alky1|X::0)^ 
6a%l(C0)K.\ Ga-gafliyieOjR', OCaa&ylCO^R', Co-galkylsyaiio, es^gsifcyiNR^R^, 

6alkylMR\C0)R^, Co^alkTiNR\CO)HR^R^ Co-galkylSR^ OCj^alkylSR^ Co-sa1kyl(SQ)R'> 
OC2.6allcyl(SO)R^ Co^'lSO^R^ OC^^sIkylSOaR^ Co-6alkylNR^(SOx)R^, OQa. 

fiag coiitalmijg one or jnore atomiiMiepeBdeBtly seieotpd^ fr^ O pr S, wJiereiB ssid 

riag ittay Be subslituted % ob^ dr more A.. 

la yet a mor$ siJita&le emfeodbiest t'is selected fe^^ Co-fialicylcyano, QCi„ 

s'dlkyl, a 5-or 6 member aromatic gvosip or a 5- or 6 inembered heteroaromatic group, 
la yet a inare suitable ^mbodmieBt is seleGt«si &om ^, eyaaoi methyl, ethyl,: methoxy, mid 
imidazole. 

M a more s^itablig !^ 

Eii#(3dimes.ts of {lie isvcsitidn Mher itoludecom of fommla I wherein is either 
a direct bond between P and the core ring or is selected from Cj.salkyl, Ca^salkenyl, €2- 
.slkyayl, Co-4alkyl(CO)Co-4alkyl a3a!kylOQ^aj^l, C^4aJkyJ(C 
3all#(ep)m®Ci^alky}, CjMSlkylNI^R^, C&^al]£ylSeo^a1j£yl/e(^3al^(SO)C^^^ 

fepsefeired embodlmeatM' is selected from abend, Gi.saiyl, Cj-BalkeByi, Cs.salkyiiyl, 
CcMalkyl(CO)CQ^a|kyi, Co.-38lkyl(CO)NR.^ and Co.3alkyi(CO}NR^Ci.3alkyl. Ip a more 
preferred embodiment is a boiid. 

meo M' is aot aboadM' may be aibstit3xted N«i&^ 2 or S siibstltueiitsR^ wkereinthe 
aMiber of subststueists; R^ is designated, by the tmn n. The siibsf itiieats R^ niay be 
liidepeadeuliy selected fiom Mydrogm, Irydroxy, 0x0, ==m*,-^=HOR^ Cs^alkylhalo, halo, 
e^4sllcyl, 0(eO)C5^alkyl, Ci.4a]lcyi(SO)Co.4a]:kyi, CMalkyl(S02)Co-4alkyl, (SO)Co^8lkyi, 
(S02)Co^aikyl, OCMalkyl, Co^^alcylcyaxio, ei.4alfeyI0R^ god C^Qjaikyll^ll^R^. M a 
preferred embodiment is SQl&m:Bx>mliy^^,hy4mxy^(ym> Cj^allcyl, 0Gi.4alky|^ 
Co.4aIkylcyaKo, ei,4aliyKB5 and C^4a&ylim^ 
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Smtable asibpdiniea^^^^^ of fommla I where X- m£ 

X'" are mdepmSeatly selected &Gm H, Q^ CM^ «rQ and Sj and Kis selected fern 

galkylHR^R* and Co-saUsylaryl In a more suitable embodiaieat X\ X" aad arcs 

ijidependeatiy selected from CR, N, NR, O and S. 

Ib yet a more suitable embodiineat Xi, X^ md X^ 2reiade|jendm% selected fhsm H O 
and Is asiother saital>l& embodiiaerit X* is >i. 

hi yet aisotbef siiitable mbodm^ X^, are iiidepeadeatiy selected feom N sad O. 

I3i another embodijajent XiaBd are H aad k Q. yet aibrtber saiJable mibodimefst 
X" is N and X^' is 0 and ia jaiiplber embodiiueHt is O ami is N. 



Embodiments of the kveation kiclude tbose wherein 1^^ is a direct bdiid ftpm tbe core ring 
to tbe iisg and tbose is a Enker group betweeii the core ring and Ifee xisg Q 

selected fern Ci^allfyl, C^-^^mifk Ca^^M^^ (k4^SkSi(G0)C<i4&U^ 

jalkyi, Co..salkyim®C;.,3alkyl, Co..3alkyi(CO)HR^, Co4aIlcylrfR^;Co.3slJcylSC:ooalM Q.. 
3aOcyl(SO)Co..3a%1 ami Co-3a]kyl(S02)Co.3alkyi. In a preferred embodiroent is selected 
ftoiTQ a bond, Ci-saMvyl, C«^afeyl(GO)C(Haikyi arid Co^aaB^yMi^Ci-sa&yL In a more 
jireferred embodimeKt is a bond. 

Wbeii M^ is iiot a boiid inay be furtho: substituted with 0, 1^ 2 or 3 substituetits ifc^i, 
wherein the Biiinbef of sabstititents BL^ is designated by tfee term n. M a prefen'ed 
embodicient n is 0. The substituents may be selected .from of hydrogen, hydroxy, oxo, 
-MR^ -NQR^ Ci-4alkyIl3alQ, balo, GMslkyl, 0(GO)C|«:^aIkyl, eMaIkyi(iSO)Co.4alkyi, €i. 
4a&yl(Sa2)Ccwalky!, pC^Go^sIkyl, (SQ2)eo^a31^, OCi-^slSo^ Co-4alkyicyaBO, C?. 
4aifeym- and CMalfcylHU^R^ 

In a prefen-ed embodijuent R-^ is selected &om bydrogeii, oxo, Cs„4alky]0R^ and Co, 

lia &. suitable enibodipisat of the iavesntioa tbere are p'o^ided compomids of fornmia i 
wherela Q is a 4-, 5-, 6- of 7-Biembef ed ring contaimiig one or more beteroatoms 
iodepsndentiy selected from l^j 0 or S, wherein said ring may be &sed with a 3-, 5- or 6- 
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mmh&tM nng contauiing one or more atoms mdepeadejitly selected firom G, H, O err S, 
md -wheteh t& fusM ring txiny ^ substiiuted by one or mom A. 
In a pxefeed smbodiBieat of the inveniion Q is selected S-om 5- aod 6- membessd 
caibocyclic and heterocyclic rings containing one or jnore listeroatoms imiependeiitly 
ssieeted ficom H, O or S whei^in saidxing may ^« with a 3-, 5- or 6~niembered riag 
coiMiiiiig oiis or m:brs atoms mdepea<aently sefe^^ O or S, mi. wherein llie 

fused ring may be siibstituted by ope ox mot& A. 

Ill amore pteferrM embodinleBl; Q is piperidine, pyrolidme^ tliiazBle and mojpljQime. 

The ring Q contains a variable X \ wkerein is sslected from C, CR and ISi. 
In : a preferr^ embodiipeBt X* is N. 

The ring Q may fee s#sdtoted 1, 2, 3 or 4 siOjstiliieH^s B^ i^^ nuuiber csf 
snbstitaenis is desitgaate<3 by the term m. The stjbstititeiit is selec^^ feti tlie groi^ 

consisting of liyclrogcti, liydroxy, oxo, =^-^NOR^ Ci.4a&>'Bialo, halo, C^slkyi, OCo- 

(salMaryl. 0(CO)Cs.4a1ky], CMaikyKS<>)Co-4a1kyi Ci.4alkyl(S02)Co.4alkyi, (SO)Co^alkyi, 

(S02)Co-4a%l, QGMansyI> Gi^alkyiOE^, Co.4aJ1jy1cya3p and C(MallcyiHR^. 

in aprefesdembodimeint m isO^ 1 or 2, In: a Mierprefeixed mibodinimt is 2 and E'^ 

islialis. 

The variable X"^ is substitued vvitb the group wherein M'' is selected from a bond, Ci, 
4alkyi, CG,4aBcyi(CO)Co.4alkyl Q.3alkyIOCo-3alkyl Co-4aikTiNR^R% Co.?ali<yim^Ci.3allcyl. 
Go.3£lkyl(CO)NR\ Go-3aikylSQ>.3all£y|, CQ,3aIky.l(SO)C4j.3alkyl and Ce.3alkyi{S03)GMall{yi 
III & preferred embo€ment of iiis inyeption M- is a direct bond between tbe r^^ Q and a 

. group G. 

]n aBotlierprefetred embodiment is a linker groiip between tbe ring Q and a group 0, 
wbereiiithe linker M' is selected from Ci.4aSad, Co-4alkyl(CO)CD.4alkyl CQ.%&lkjlOCq.. 
3a%i, GMsikyim^B'.Cf^salkylrf Co..3al1syi(CO)rf, GMa&ylSCwaikyl, Co- 

3allcytpO)Co.3aa£yiandeo.3a1kyi(S02^^^ In a fetber preferred embo<te is 

selectedirom Gi^alkyl, Go-*aikyl(GO)eo-4a1feyi^ Go^sal^ and C(^42lfer3m'R^. 

In still a niore preferred embodnaeat M" is GjaikyL 



1.5 

Wim not 2 (iifect boiid. cas fertiier substituted wiii 9j 1, 2 or 3 sabstitueats K,-^ 
wliereM auRiber of sufestitueats is desijgaatpdfey tiie variable n. The suMitaeiit 
is selected from the group coasisfesg of liydrogcaa, hydmxy, oxo, =^ 
4alkyIhalo, hnh, Cj^alkyl, 0{CO)Ci^alkyl, C,-4alM(SO)a4alkyl> CrMkymCh)(X 
5 4alkyl, (SO)Co-4aacyi, (SQ2)Co-4alkyl, OCMa%lvCo4aMiykj'm^^ CK-jalkylOR* aad Co. 

In a prefeiTsd einboiiisrae.0t; BL' is sql«!Cte4 from hydrogen, liydroxy^ &xo aisid Cq. 
4alkyOm^'i 

so In suitable en$bodiments of the invention the group G is selected from andR' wkereiii 
R.^ is selected from liydj-ogsn and a 5- or 6-iaembered ring containing one or moro atoms 
independeiitiy selected firom C^M, O m S*: wiierem said liag may be fused witli a 5- or 6- 

, membered dng csjiitaming one or oapts atonis itideisendentli? selected fmm N, O or 
Mid wherein any of tke rings may be- siibstitiited by oae or more A, aed is selected ^om 

IS livilrogen, eo.4slkylcyanD, C=W(Jm«l^, (>#IOIl^gm^B^), rfD^ 

In a mre preferred embodmeht of fee jnvenrt^^^^ G is selected from the gmyp edasisting of 
5- or 6-iEiejnbered rkig contdMng one or MGre atomsindepeBdently selected fears G, N, O 
20 or S, wherein sMd nug may be fused with s 5- or 6-inembered ring cotitsaning one or moxe 
atoms independeBtly selected feom C, N, Q or S, and wfeereis any of the rings may be 

substituted by ons or more A, 

in. a more preikred embodiment of the invention G is . seleotsd fi-om 5- and 6 nimiebered 
lietei^aryi rings and besigiofased keteroaiyl rings. 

25 In a ferl^aer prefsrred embodiment of the inyeBtioa G is selected fit)in the groi3|5 Gonsisting 
of optionally sabstitiited pyridiise, optiondiy substltated thiazole, optionally mh^UUd 
imidazole, optionally substituted pyrimidiiie, optioBally snbstituted oxazole, quinoline, 
optionally snbsfitated benzoimidazole, optionally substituted pyra^ine, optionally 
sabsirUited piyfflidij-je, optionally siibstitated oxadiazoie,.. optionally substituted 

30 beiizofbia2£>le. optioiially substitmedisoxazole and optionsdiy^^ 
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W:ismm%.mp^malmhstitamt n A, and A is selected Jfrom tfee gi-o^jp coiisisi%jg of 
hydmgiEti, hydroxy, oxo^bd^ nfc CJ^galkyl, Co.6a&yiC3.BcycIoallcyI, Ci^gsBsyihalo, OCi. 
<>alkylhalo, Cj^aJkeayl, OCk^sIIq^ CMa&yliuyi, C^^allcylQR^, OC^-^aScylOR^ Cj, 
63lkyiSE\ OC3.,5aifcylSR\ (CO)R^, 0(Ca)R^- OCa^aJkylcyano, Co^ealkyicyano, Qj- 
6a&yIC02K,',OCj.6alfcylC02R^ 0(CQ)OR^ OGi^Hm)R^, Ci,^B!kyl(qO)R% 

rf{Gp)OR^, a-^i(SOp^A^, OCa^ Co^alJcylNR^(S02)I^, OCj. 

6dkylKm\S02)R^, SOsR^ C!,6aIkylNR®(S02)NR^S.l OC2^alkyl(S02)R^ Cq, 
6aliyI(S02)R^ Cy,6alkyl(S0)R^ aad 0C^6alkyi(SO)Rl 

& a prefei*ed OTbodimest of &e feveiitioii A is selected fiois hydrogeis^ iiaip, Cj-ssSc^i 
OCMallyl and Co^salkykyasLo. 

& a ferther preferred eimljod&neijt; G is pyridine, M yet a fffiiier pmferj;^ ^bodinient G 
Is optionally SttMituted pyridiiie, wbeteia the substituents are selected from liydrogsjij 
halo, Kiethyi, methoxy aiid pyaao. 

A fertker a^ectoi'tlis mveii&ti i^iates to compoim^s of formiiia 1, wliereiii: 

F is selected S-om fee group coasistiiit of Gg-TaEkyl a 3- to S-membered rmg conMsiiig 

ope Of more atosEis fedepsndmtly seiected from €, N, O or S ; 

is selected fern the group conslstiag of hydrogen, hydroxy, h&lo, sitra, OCi^alkylhalq, 

C3.6aik>4, OCi-gaacyl:, Ca^-^alkeny!, 0C2.«aIkeiiyt C2-5allc>myl, OC2~(^\kyi\yl^ Co-gallcyiCs. 
ficydoalkyl, OCo^alltyiCa-ecycloalkyl, Co-gallQ-laryi, OCo..5a%iaryl, (CO)R^, 0(CP)R^, 
0(CG)QR^, Ci.6a&yiOE^ PC2.6Si^Cm^^^ 

^alkyieOjR^, OCj^al&ylGOsS^, Q^aBsylcyaao, Cg-^alkyiMIJ^ OCj^alfeylKR^R*, G|- 
sSllyl(CG)NltV,OCi.6aBcyl^ OC2,6^kyiNR^(CO)R^, Co„ 

6alkylNR^(C0)^NR®ie, Co-saSylSR^, OCs^aik^lSS?, Co-6alkyl(SO)jl', 0C2^a!iyl(S0)H', Co, 
galkyiSOiR^ OCj-eaikylSOaR*, C(^6alIcyiMR\S02)R*, OGs-esl^M^CS^^ 
HB-^OR^, GMallQ,4NR^{C0)GR^ mid a 5- or S-aiemberedrmg G00taimog one or More atoixjs 
kdepeadeatly selected from C, G or S, whereiti said ring m&y fee sabstituted by one or 
more A5 

M- and a bond, Gi^alkyl, G2^alkenyt Ga^saKyayi, G^^allcylCC Q. 
3alkyl{C0)HR® aad Co^alkyl{C030:®^qMaikyl; 
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is selected &om fee group eoMistmg of feydrogeii, liy#oa^^^ Ci^alJcyl, 0Ci-4all£yl, 

X^ , aad «e independenfly sde^ C, =*0 asid S; 

R is sfifected frdm the group consisting of Q).3alkyl, lialo, Co-aallQ'lOR^, Ciwa3ky!lS0a^^ 
s Co-3aIkyi(CO)OR^ (Vsallsym^R^ and .Go-aalfcylaryJ;; 

is selected from tlie gfoiup consisting of i bond, Cj,3a&yivCcMalkyl(C0)Cs^sJkyl aiid 
Oo^salJtylHR^CJi^a&yl; 

^ is selected fsom tbe git>iip consisting of hydi-ogesa, 9Kp> ej^alkylQR^ and Cg. 

to Q is a 4~, 5-^ 6~ or 7-membered ring coniaimng one or more heteroaioms mdepemieiltly 
solectsd from ISI', 0 or S, wiierem said ring may be fused with a 3-, 5~ or 6~meinbered rmg 
coiitmsing oxie or i3jore atoms indspendentiy selected from 6* N, 0 or S, aridwliereiii Mie 
fBsed ring Biay be substituted by oiic^ 

R* Is setoecj ^om fbe group coBsistkg of hytogem, hydroxy, oxo, halo, CnaOcyi, Gj, 

is selected from the group consisting of a boad, Gi^alkyl, Co4alkyl(CO}C{Malkyi, Co- 
3a1l:ylGG3,5ali:yl md Co^^^yMR^K^; 

R^ is seiecteci foffi the grQup coassfeg of bydrogesix, hydroxy, &m and Go^alkylN^R^R^; 

20 sdect©<3 feoiia the ^oisp consistiag of hydi^gm aad a 5^. or fi-member^rliig 

contiisdng mi& or more atoms indepmdeBtly selected ftom C> N, 0 or S, wliejsm said ring 
may be fused, with a 5~ or 6-membered ring containiRg one or more atoms independently 
selected fern Cj Nj> P or S, aad wherein aisy of the rings may be sabstituied by one or more 

25 R"^ is selected fem the group ooasisitijag of hydrogeia, C64aJl£ylcyaiio, C-1M^0B?'R\ 

NR®(0=NCI^^)(KR^R'^), GONR^K^ and NR^(CO)M<^R^; 

mid R^ai-e indepeadently selected from liydrogm, Gi^salkyl, Co^aBtylCa^^dpalky^ 
Co-gafltyl^aryl, Co.gal]syHieterGscyi aad a 5- or 6-membered^m^ coniaiiiiag oae or moie 
3fi Moms ioiep^deistly selected horn G, O or aad wherein R^ and R^ may ksgether Mm 
a 5- or 6-mecmbered ting contaising one or more atoms iiidepeaddntly selected fejm C, K, 
OorS; 
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A is seleelecl Mm fee group consxstmg of kydrogeii, iiydf oiey, mo, li^o, Cj>^alkyi, Cj. 
galkylfaalo, OC^galkyllalQ, OCi^saJkyl^Ga^alMM. Co. 

ni isO, i,2 or 3; siid. 
a is 0,1 or 2^ 
or salt thereof. 

Ib yet aaotfe.«r aspect csf tlie mveiition relates to com|>ouJi4s of foixExala l, wherem: 

M- is selected from the group cossisiingof a bond, Ci-jslkyl^^-GMa&enyJ, <3w«%ayl,. Ca- 

is selected torn the groiJg consisting of bydrogen, hydroxy, oxo, Ci.4&l^yl, OCi^alkyl 

is selected torn t]3e grqi?p of a bend, Ci^salkyli, de4ailgrI(C0)C(Malkyl mdr 

'B? is selected feom the group ccmsistmg of hydrogen, oxo, CMsIkylOR® and Co- 

K# is selepted firoxii ffie grouis consistiBg of abpisd, CM^I^i CMS%i(CC))CH^Ik>i Gq. 
3alk>40C^3a1ityl and Go^alfcyMB.^^; 

is selected fejtn the groijp consisfeg of liydfoges/h^ om md e^slkyl^B. R . 

One aspect of fhe in veatioa relates to conipoiinds of formula I, whsreia: 

X',X' and :X^ai-e indepeiidentiy selected from N, O, C, =0 and S; 

R is selected &om the grotip eonsising of Go-sSlkyl, Mo, Co^s^ylGR. , Co^jaSsylKB." BL , 

eo-3a!kyl(CO)GR^ C^^salkym^^md Co^salkylaryt 

In one aspect of tlie iavenlioa G is pyridine, llnazolfi, bmzoimi«fe2oie, 
imidasole, oxadiasols, bemothiaaioie, pj'dmidiae, isoxazole or pji-azke. 

Yet aflirther aspect of the nvention relates to compoiMds of foimiilal, wherein: 

r"^ is selected ftom the growp coiisistiag of liydrogeii, hydroxy, oxo, halo, Cj^alkyi Ci- 

.^alkylOR*^;. Co-4aikylcyaao aadCo-4al£:ylNS.®R^. 
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0ne asjject of tfce iwentiQa relates to wp.jsoiis# of formsia 

R*is sefeeted from fee gjxiup cosdstmg of % a 5- ot 6~Membered ling 

eoatainiiig oa e or raore atoms mdepsiideatly sslecied fits& G, M,^ S, wherein said ring 

may fee fiised with a 5- or d-nsemberea niig contaimBg one or more mdms mdependeMIy 

selected firom C, H, O or and wherein aay of tiie rings may be substitotsd by om oT more 

A; 

is selected Jtjias tfee^i^ cdiasisting of bydrogen^ CSq^^ C=MR.' (NR E % 

Still aiiotber aspect of the mvejitioR^^ 

and )f are N- 
X-^ i s O; and 

is a bond; 

is G:i.3aBc}fl; 

F is ^ 5~ or 6-msmbered xiag contaiaing one or more atoms independently selected foni C, 
M, O or S, wfeerein said riiig 3Bay a 5- isr 6-membered ring eoiitai^^ or 

more atoms mdependently ssleGtfcd G, Q or S; sad 

Qis a 5- or 6-Biembexed ling cdntaimug one ormare atoms fedependentiy selected &oM C, 
H, O or S, wherein said ring may be fused witb a 5~ or S-membsred ring conlaiBiBg one or 
jmt& atoms iiadependeatly select<sdfe C, 0 of S, 

Specific embodiments of fee mventidB include, 
3;*f;S-(l^Pyndiii-2ry!metliyl^ipen^ 

3-[3-(l-P>Tidm~2-ylmetbyl-piperida-2.-y^^ 

3 -[5~( 1 -TMazol~2-y1metliyi--piperidin-2->i)--[ 1 ,2,4]oxadia2ol-3 -yl]-bsB20iiitdle, 
3„(5.p_(l.Me%14S-iiaidaz:ol-2~yliHetl^^ 

beazoiiitriie, 
3- (5-[l-(64Mhyl-pyiMn-2-yime^ 

IjeBaotiitrilej 
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3.(5.[l-(5„CMoro-pyridiri-2~)dmetliy!)^iped^ 
beiKonitrile, 

3„[5S-(3-Pyridm-2-ylmsthyRMgzoMdii3-4-^ 
3-|S*[i-(4'Meti3yli>yricW 

beB2onitrite, 

bgszoiiitrile, 

beitsoiiitriie, 
34544,44>ifluoroa-fiii^oi-2-ylmefeyl-piperidM 

besizoiiitrile, 
3-[5-(l-^umDlM-yimetj^^ 

3-. (5 .[^(2-.Metfeyi-tM:asoi~4-yImefeyi>-pi^ 
beiizonitxiie, 

3-.|5.[i.(i ^ ea2yl-lH-imidazoi-2-yk3^s^ ■ 
benisonitdle, 

3_(5.[l.(6-Btoino-pyridin-2-ylmethyl>fip€ii 
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3~{S-il"C<S-CMoTO-f yrifc2-ykriet^^ ,2,4]oxadia2ol-3-3l} ~ 

beaKOHitriie^ 

345<l~P>TaKin-2-yliiie%I-piperidm-2-y^ 
3"[5-( 1 4*>TiBiidm-4~yfoietljyl-pijje«fc 

ylj-benzamtrile, 
3-|5^[l-(44;:Mom-|!yridiI^^~ylmetiiyi)-piperi 

caEboBitrile, 

3-|5 ■ [ 1 <5 --M ethy Hsoxa^5oI-3-^|me^^ 

bei5203iiuile, 
3%fetiioxy-5"[3-(i-pyii4iR-2-yLmpfeyl-pi^^ 

bei32o«itrile, 
2~{2-[5<3-MbtIloxy-piiMyi)-|!,2j^ 

2- {2-[3 -(3-^Metboxy-ph6syl)~ [ 1 ,2,41oMdiazoi'5-yI]-piperidm- I-ylmethy } -pyridme, 
(i?iS)-2--p~(3-Tiiiophen-2-yl-[ 1 j2,4]oxaiiiazol--5 -yO-piperidin- 1 -ybi5.ethyl]-pyiiduie, 
242"(3--Flieny!-[ 1 /2,4]oxadia^oi-5-y!)-piprl:din-lry 
2-[2^(3-m-Toiyl-|l52,4]oxadia?;6i-5"^^^ 

ylme&yl) -pyridine or 
2-{2-[3-(3-Ethyl-pbmyl)41j2j4|oxad 
or salt theyeo£ 

|?tixther speoilc embGclimeats of tlie Mvfstsiion incIMe: 
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3~[5S-(3~TMazol-2--y!methyI-thiazolidm-4--5^)4l,2,4]Qxadia^ 
5 (S)-3-[5-(l --Tidazol-a-ykietii yi-p;^li4m-2.5i}-^ 

50 beiKoriifaile; 

Gis~345--(5~me%i- 1 -|^yridin-2-yim^ 
fceBzoMtrile; 

20 bejozonitrile; 

benzomtrile; 
3-[5-(4~TMa2ol»2-yImethyl-.morp|ioS^^^^ 

25 beng'.oBitrile; 

3-f3-(3-ehloro-plienyl)-[ 1 ,2,4]oxadiazol--5"yi3^;~^^ 

3~[3-0-Cliloro-pl5Siiyl)41,2,4]oxadi33ol-5-yi]4--thia2»i~2-yte 
2-{2-[3-(3"CbIoroirfiesx)r|)-[l,2,43oxadia2ol-5-.y^ 
2--P-(3^CM8io-phmyI)4i,2,4]©xaaiazol-5-ylJ-i-t^^ 
30 a salt ttesreof 
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11ie|>resmt itiventioii relates to the m& c>f cdmpomds of foimsila I as lereinbe&re defined 
as well as to tlie salts tfaereof. Safe for use in piarmjiceiiMcal formications will be 
pliamaceiilicaiiy acceptable salts, bai otier salts may %o iisefii iii prodactioii of tlie 

compoimds of foimuia 1. 

Examples of pliaxmaceuticsiiy acc^table salts amy be, hut are not limited to 
iiydrocMGridej 4-aminobeii?^ate, antbraaii^^^ 4'-mn!BOS8iieyiate, 4~]3ydioxybejazoate, 3,4- 
#}iy<^o)tyl?eii2Qate^ 3-hydroxy-^2<-i!Lapkhdate, lutrate asd trifittoroacetate. OihM 
phajmaceutically acceptable salts &nd siethpds of preparmg these salts may be fomd in, for 
exsisple, Remiagton's Fhaimacmticai Sciesces ;p8^ BdltJoii, Mack l^ibKs^^13g; €a 

Some qojiiijoiinds of formula I smy liave cliiral centres aiid/or geometric isomeric centres 
(E- m^ Z" isomers), aild it is to be imderstooi^ that tfaemveiitioji eBs;omp;^e:s all sueb 
Of tieal, diastereisisoniess asS geometrlo isomers. 

The iiivention relates io aiiy axid ail tantoiaefiG: f^^-ns ofilie Gompdim(kof fomula 1 

The im'entioa relates t5> the fQllowing cqmpoijEads, which niay be used as ktem^sdiates in 

tbe prepm^tion of a cainpOiind of fi)rmiik I; 

j--cyas5o-5-txid!mybemoi<j^a^ 

2-Cyano-pi|>eridiiie-l-oaxboxylic acid tert-butyl estsr, 

2- (A^4Iydroxycarbaniimidoyl)-piperidiBe-l-ca1jQxy^^ 
iN'-Hydroxy^liiopfeeae^a-carboxainidi 

3- E&yl-^^^''-hydroxy-beB2axmdise, 

3- Flijordr5-{l:ff4iBidM-i-yl)phmy^^^ 
5-Methyi-pyridiQe-2-carf3aMsbydej 

4- Metliyl-p>Tidine-2-csrbaMehyde, 
3-M0tliyl-p>Tidine->2-carbaMehyde, 
5»Fiti6ro-pyridiiie-2-caiijaMehyde, 

5- ChloroiJ>MdiBa4~carbalde|iyde, 
3-Ch!on)iBetbyi-S-4net!5yi-|l 

1 -Pyridin-2"ylmethyl-piperidiH£-2-cai:bo^ ester. 
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iS)4-Pyndm~2-yhtQthyl'^^^ ester, 

4-Hy<ii\-5xy-piperidme-2-carbox3.'3k- add methyl ester, 
Piperidiii&'i j2~dicarboxyUc acid-- 1 -teit-btttyl ester, 
Pyirolidiiis-l,2~diGarbox3^lic mid t-trnt-hntyi ester, 
6---Metliyl-pipeiidme-l,2--dicat-bos^^ acid l-tert-butyl ester, 

4--Hydroxy-piperidme-1, 2-dicarbDxylk acid 1-tert-buiyl ester 2- methyl ester, 
4-0xo-pip©ndiae~l, 2-dicarboxylic acid l-4ert-butyi ester 2- jjie&yl ester, 
4,4-Difluoro~piperidine-l,2-dicai-boxylic acid l-tert~b\ityl ester, 

2-i3K3~Gyano-|3ljmyi)r [1 ,2,4]o^ acid tert^imtyl ester, 

2- [3-{3-C:yaEG'|;!henyl)rp;^,4]okadto 
bidy! estesTj 

3- {343-Cyaho-«phenyl)--f1,2,43o?£adiaaol-5-~ylj-mo^ add M-bittyl 

ester, 

2-[5~(3-Cyaiio-plieiiyl)-[i ,2,4]oxsdia?x)l-3"yi]-piperidin6-l -caboxylic acM iert-batyl ester, 

2-[5-(3-Methaxy~phe3ffyl|-[I,^^ 

ester, 

2-[5<3»Gypo-5--meffooxy'-pli0y!H^^j^^^ acidt^at- 
btttyl estor, 

2--(5--m-Toiyl--[l2,4]oxadiazol-3-yI)--piperidme-- l,--carboxylic acid tert.~biit>i t^ter, 
2~[3-(3--Cyaao-pUmyl)--[l,2,,4]oxadiazol-5-yi]'4,4-^^ acid 
text-batyi ester, 

2- [3~p-Cyajio-pjieByl)-[l^ 
ester, 

3- (5-Piperidin--2--yl-[l,2,4]oxadiazol"3'yl>l>eamnitdk, 
3-(3~Piperidia"2--yi--[l,2,4jQxadiazoI-5-yl)-beR2X5nitrile, 

2- >[5~(3--Met]ioxy-pbenyi)--[l,2.,4]oxadiazoI--3-ylj--piperi^^ 

3- [5~(4,4-DMijoro--pipeiidm-2-yiMi«2,4]0xad 
3-[5^(6--Me%l-^|pmdis-2-yr)-[l,2,4]oxad^ 
34^sthoxy-5~[3<i-pyridis^2-ylrK^ 
245-m~ToIyl-[ 1 ,2,4]ca-adiazQi--3-yl]-piperidme> 
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According to ojie aspect of the present inveation, a pjiamiaceuiical formuktioii is provided 
tbgt coEoprises a coaf oiss^l of fbmmia I or s$1t tteereof; M tsse ial3ie preveaii«m md/oi 
ixeatmeat of a di sotden "^Ms disorder is mediated by metabotropic gliitaMaie reee^^^ 
STj%pe 3 (mOlisRS) and is Bliisfrated by ifae disorders listed below. 

The compositiQn may be a ionn suitable for oral administration, for example as a tablet, 
piii, syrai>,: powdea:, granule or capule, for p injection (including isitraveiiOHS, 

sBljcutaseoiss, iptra^^ iiitra^ascsjl^or infusiQiJ^ as a sterile solmiQn, siispeasioa or 
aiiulsioB, for topicaiadMiiqistiatiba as an ointment, patcli or cfeam or ibr reeid 
^immstrsdion as a siiippdsitory. 

In aeneral the above compositions may be prep^ed ina convenfeEal. isiaaser using one oi 
mors co»ve?itioEal exGipients, phaimac^^ aiid/or inert carriers. 

AccciJdiRg to mother aspect of tlie inv^tionj a piiarmaceutieai formulatioii is provided that 
comprises, as active ingredient, a iherapeutiGally effective amount of a formula X 
compouiid ill assGciatioB wife piie or inoie pfearmaceutieaiiy sce^taMe dil«^^^ exclpients 
andfer ieert carrier. 

Suitable daily doses of the conipoiaids of ibiGmla l iii &s iTeatment of a iBaiimal, 
ittckdiixg mail are approximately 0.01 to 250 mg/kg bodyweigM at peroral administration 
and sbpiit 6.001 to 250 mg/kg faodyweigM at parenteral admiaistratipa. The typical daily 
dose of tli.e active iisgredienis vmes witlmi a wid^ rasge and will depead on Yarioas factors 
such as the lelevaist indication, the route of adiiaiaistralioB, tlie age, weight ajid sex Of tite 
patient and may be detetmined by a pl>ysician. 

Medical sise 

It has beeB &Kina that tlie compoirBds aocordiisg to €e presea^ im?ention, or salts thereof; 
^sbibit a Mgh de^e of potency and seiectlvity &r in(isidiiai isetabotsopic gMamate 
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receptor (mOl^iR) suMj'pes. In particular there ar© compoissds according to &e preseiit 
invention that ate jKiteat aa4 seleetivfe for the mGliiR Group I reGeptor aad: more 
parliciilariy for mGlullS . Accordingly, tlie compoiatds of fee present mv^^ are 
expected to be useful in fee prevention and/or treatment of conditions associated with 
excitatory activation of an mGluR Group I receptor and for inhibitirsg nemoual damage 
caused by excttatory aetivaiion of an mSkR Ckoisp I receptor, Bpsci jaeaily wiiesa. fee 
mGltiR Ciroui) I receptor is mGluRS . The; coiiipounds may be used to pro<feee a3i inHMtory 
efSect of jnOMR <3n3i!|> I, especially mOluKS, iis marnmaiSi iacfcdlsg Jji^n. 
mGiuRS is Mgiily expressed m ths central and peripliei^l nervoiis system mMn. oilier 
tissues, Tlius, it is expected that the compounds of tlie invention are well suited for 
the preventibii aii0/or treatment of mGluRS rcceptor-medii^ied disorders such as 
aCBte aad chronic neurologicsi m& psydiiatric diisordets artd chronic and ac^te pain 
disorders. 

Fxirther disorders ate Al^eiiraer's disease Heinle dementia^ itIDS-induced dsmentia, 
FarkiiisoiV s disease, amyotrophic lateral sclerosis, Himtington'S Chorea, migraine, 
e|>iiepsy, scliizopbresjia, depression, anxiely, acute anxiety, obsessive compulsi ve disorder, 
oiJhthalnioiogiGai disorders such as retiBopatlaies, tabetic retinopatliies, gls5iCOBia^ 
auditoty aeiiropafhic disotders s^eh as^ chemotherapy induced neuropatlties, post- 

herpetic neiiraigta irigesnjiial iseiff^^ addicfec aad craymg 

disorders, nem-odevelopMtal disorders iBsIiidifig Fragile X, asta, mental ri^tardation, 
schizophrerjsia and Down's Syadi-ome. 

The compoiinds are also well suited for fee prevention and/or treatiiient of pain related to 
migraine, inilaanmstory pam, iieurppatMc pain disorders such as diabetic aeuropatliies, 
ariititb and theunjatilibd di^ases, low^acfc pain, pst-operative pdn and pa^ assddated 
with vsfious conditions iiiJcMding ati^^ biiliaiy coliCj menstmation, mgraine 

and gout. 

Other disorders .are/stroke, head tiaiima, aiioxic and isciiesme inJiEies, hypoglycemia, 
csrdiovaset^ilgr diseases aad ^ilepsy. 

The dose reqiiired for the therapeutie or preventive treMmen^ of a paiticolar disonfer 
will Bscess^ly be -vmed dspeaiding on fefeost treated, IfeixHite 
and the sev eri ty of the illness being ttsated- 
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ilie mveiiti0a relate to eompoiands isf formula I as d^sfiiied feerembeiorSj ior m& m 

Ths iiwentioii relates to compounds of ibmuia I as deMned h&mmbGforQ, Iai- use in 
prevention aid/'or treatmeDt of iieufoiogieai. disordets. 

The imm^on relates to Gom|)oimds of fomiiila I ^ defined hemmbefoirsf, foe ii$e m 
preventidn ishi/or tnaataieist of psychiatiic disqrdets, 

TJie mvenlioii relates to compoisads of formula I as defined hereiiibefoEe, .for use in 
|)revei3tioa aad/pr treafenm.t of ehronic md ac«tepsiTs.diso5:dfiiis, 

The mveiition MMes to ccmpoMjfe of foEmMal as deSsed hes'embefoie, &r isse in 
prevssition arid/ pflreatiueiit of taOlul^S seceptof-Mediated disorders. 

T&s iBveetioii relates to compoimds of fommlal as defined iiereinbefore, for use in. 
prevmtioii and/or treatment of AMemier's disease seBile deinea% AIDS-iiidnced 
dementi^, Farklmon*^ diWe, amyiotippic lateral scfeosis, .Htrntiagton's Oioita^ 
BBgraine^ epiiepsy^scbizophrenla, de^i?^^ anxiety, actJte anxiety, opit&ateiological 
disordej^: such as retmopstMes, di^etjc retinopathiea, glaucoma, miditoiy aeumpatMe 
disordei-s such as tinBitos, chemotlierapy induced neuropathies, post-lierpetic .neiira1gi.a sad 
trigemioal neuralgia, toierance, d^^esidaMgr, Fragile X, autisEtt, mental retardatioii, 
sclwj3plate.aia and .Down's Syndrome. ■ 

lie inysntion relates to componnds of forEauk I as delmed li^erGbefefei for use in 
preventioB attd%r treatment of pam related to laigrain^ pain, -neiiropatbic 

psm disorders such as diabetic BeiiropatMes, artlaritis and rlrenmatitiod diseases, low back 
pain, post-operative pain and pain associated with, yations conditions inciudipg anginas 
renal or billiaiy colicj ineGstruatioa, migraiixe mid goat. 
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T&e iiiy entioii relat^^ t© eompotisas of fiaiBula I as ds&ied feerembe&ie, for i3se m 
pi&vmiiou mi/m treatmmt of strokej head trai^^ daoxip Mdisclisiiiic in^^ 
hj.'poglycexnia, cardioYasciiiar diseases aiid epilepsy. 

The present isvention relates also to tfee use of a coiTjjfoimd of fbmmla I as delmed 
hereiabeijbre, ta the maaufactpie of aMedicaffiest for pe prevesBtios mid/'or tetoest 
ibGIhRS reeeptor-medtated disorders 

Tlxe im'entioB also proyides a metliod of treatment ^d/ot jji^eystition of nsGiiiK^ receptor- 
mediated disorders and any disorder listed above, in a patient suSermg from, or at risk of, 
saidcoadi tioa, wMcli comprises admimstemig to tlie patimt aaeHective amoujit of a 
eomptond of fptmula I, as hereiBbefore defe 

Mthe context of the present speciScation, &e term ''therapy" includes treatmea^^ as wett as 
prevention, imle<ss there are speciftc fedicatioBS t^^ fee coatrasy, Use terms "tljerapeiitic'' 
and "thsrapeatkally" sfcould be construed aecordmgly. 

lit tMs speciScation^ unless stated o&erwise, the term ' gailagorast' meajis ^ compopid tliat 
fey any aiearis, partly or cotapistely, Mdcfcsl^e traiisdaetioji pafeway ieadiiig to the 
producfiort of a response |}y the ligand. 

The team "disorder", unless stated, otherwise, mesas any conditioa and disease associated 
wMimetabotropic glutajnate rscq^tor aefeily. 
Nob- Me j|,l gBl „iM 

In add.iti oii to their ass in therapeutic medidnej, Ike compoimds oi" formula I or salt thereof, 
ai-e also useful as pbaiimcologicai tools iix the development and st^daMisktioE bf is v^ro 
and in vivo test systems for the svaluatioB of the effects of inhibitors of .mGiijR related 
activity isi laboratory' amaiab seteh as eats, dogs, ralshits., tnonkey'S, rats and mice, as part of 
0e searcli for new therapeiiics agents. 
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ilie pliamacoioglcd iJTOpertie^ 6{ihe comyovMs of tli0 mveBtiois cm l?d aiaaiyzed msfcg 
sfsidarci assaj^ fwctioaal aeivity. Examples ofgMm^t&tposptor assays are well 
toown m tlje art as described in lor exaiBple Ar^aiori a/., .¥^wm» 8:757 (1992), Tars^lse 
et sl.. Neuron B:169 (1992), Miller et aL. .1 Neuroscience 15: 6103 (1995), Baiazs, at at, J. 
Netwochemutry 69:151 (1997). llie me&odology describediii these publications is 
lECotporated lieiem by refereace> Cofivenieiitiy;^ the Gof¥!|?piiads of themyenfcn 
stiidied by means of dsx assay that iBessiires the mobniz of infeacefliilar calduiii, 
fGa^"*"! in celis isxpressiag m01iiE5. 

For FLIPR analysis, cells expressing liuman mGliiRSd were seeded on collagen coated 
clear bottom 96-well plates with black sides and analysis of [Ca^ ' jj mobiligiatiori was done 
24 jb.o\irs after seeding, 

FLH^R experimmts were dons iisisg a laser setting of 0,SOO W ami a 0.4 second CGE> 
canies-a sljiitter spe^d. Eacli;FLII»|l e^gserijinerLt wasi^^ 160 of buffer present 

m each well of ilie cell plate. Ate eaeli additidn of the csmpoiSid, the fixjoresceuce signal 
■was sampled 50 times at 1 second, iatervals followed by 3 sansples at 5 second intervalsi 
Responses were measured as tlie peak height of the response within the sample peiiod. 
ECsq and ICsodeteii^iaatsoBS made fi-oiii dat^ ohtaiaed ife>m S-pomt conceatration 
response cwves (CRC) perforBied in diiplioate. Agonist CRC were geaerated by scalisig 
all re^diisss to fee maafnnal respojsse pbse^^ for tfee plate. AHtagoSist block of the 
agonist cb^leiige wa? sior?ha3i2;ed to the ayearage response of the agonist ehalleage in 14 
control wells on the same pktss. 

W e have validated a secondsry ilmctional assay for mGiuESd based on Ihositoi Phosphate 
(IPj) turnover. IP3 accumulation is measured as an index of receptor mediated 
phosphoiipase C turnover. GHEK ceils stably expressmg ihs liisroan BiGlaRSd receptors 
Were incijbated wi& PH| myo^aiositGl overnig^^ three times in HSPES buffered 

SEj.tKe and pre-inc'uhate^ for 10 xnittates w|th 10 hiM LiCL Compoiffids (agonists) were 
added asd inciibated for 30im;Mites at ST'^G. Antagoxnst acMy was detdimined by pre- 
incubating test compounds for 15 minutes, then incubating in the presence of glutamate 
(SDfAl) or DHPC3- (30 fiM) for 30 minates. Reactions were teimisated by the addition of 
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gsichloiic acid (S%). Samples w^sre eolieeted and neu&afeed, md InQsilM fhosipligSes^ w 
separated nmg Oravity-Fed loiirExcfeange Cdlunms. 

A detailed pmiocol for testing t&e coBipoimds of the mymtioivis iirovided below k 
Pfeaimaceiitiea! Bxamples, 

One aspect .of the invention rentes to siagihQd lpr inMbit^^ of iBGiuHS 

receptors, cofflpiising trsatssg a c 
cssmpotmd C5f famiula I. 

Abbreytatims 

Fl^iorometric Imaging Plate reader 
CCD Cls arge Coupled Device 

CRC ConcehtratioiiRespoisse^^^^ 

CSliEK HmBm BmbrioBic Ejdaey expressmg Glulaxnate Traiispatter 

HEFES 4-C2-hydH)xyethyi)-4~|)iperazi^^ 

l?3 io.osiiol tripaospbate 

DliPG 3,5-di}iydrox>'plieaylglyci3i'e; 

IJSA Bcjvilie Serupi AibijiniB 

WiHA EtiiyleBeDiajBiBe Tefa^acetic Acid 

MeilsQds of Prep ara tlQa 

Another aspect o£ the present iny&ntion provide aprocess for prepaxing a compoimd of 
feimuial or sMt tiiereof, 

Tkoughout fee fblbwmg descnptioa: of such f Kscesses it is to be imderstood fliai where 
appropdate, suitable protectiBg g^ will be added to, and snbseq«€titiy resaoved from, 

vaitmss reactajlts ^d iMen^^ 
skilled ill the art of organic synthesis. CGnventionai pmeedm-es for using such protecfeg 
groups as well as examples of suitable protecting gTOUps are describedj for example, in 
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'^rotecth?« Groups fe Osianic^S Gr&m, P>G.M. Wilts, Wiiey-fctsrssieace, 

NewYorkvl999. 

Tiia-oi5gliaut the folkwiiig description of Mefa processes it is to bs understood tlist cmss- 
couplings cm be perforoied in a manner that v^dlT be resdtly ■toderstbod by one skHlsd in 
fee art of organic synteis. Conventional procedui-es for cross-coupling are described, for 
example, in "Orgaiiicmetallics in Syatees", M. ScMosser (£d.), lolm W^iiey and Sons 

Ifeless specified o&erwise, F, Q, X\ 3^?, X*, X^, R', B.\K^,R*, R^'K.R^, R , 
M^, M"^, mm^ % aredefiBsd as m fejmmia i. 

All slartifig Eaaierials are coxrmiercially available or earlier described m the literature. H 
NMli spectra were recorded on Bniker 300 at 300 IVm^ Tfee mass spectra were recorded 
mimg electrospray pS only mmg QTGF aobal Mi(at>mass- ot W~MB; LC:Waters 
27§0;cokrmiXTerra3v5S 

EM Extraction Colmm (Varian, cat #1219-8002) ami Mega BE~S! 0cmd Ete; Silica) SPE 
eolMms (Varias, cat # 1225601S; 12256026; 12256034) were useddarmgpuriiicatloii of 



tbe products. 




AbbreviatioBs: 


DMF 


A^A-c^i^'ietliylfonTtainide 


DMSO 


diniethylsulfoxids 


EDCI 


i-^3-dime%'lamiiiopropyl>CVetl5ylc^^ 


HOBt 


1 -jQrdro^gffeenzotii^ole hydrate 


THF 


tetrahydiofiiran 


TFA 


tnfluoroacetic acid 


Et 


ethyl 


Ac 


acetyl 


i>ibAl 


diisobutylalumiiimu hydride 




molar asid normai 


HBTU 




Boc 


tert-biitoxycaiboiiyl 
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0>z 



meta-ehioraperoxy1>eBKoie acid 
soHci phase etirmtrntt 



MCTBA 



AIBN 



2,2 ' azobisisobiityronitale 



NBS 



bromosuccinimide 



DAST 



(Piethyan\fflo)siilfia:tnSiiond:e 



Sj'istlsesls of iNltrlles aud Acids Cor sse la |jre|saratlo2! of coipfjosiBsIs of femels ll & 



Aryl iiitriles are available by a Vi?dety of methods iiiclijiiug cyjpiatiQa ofars myl lialide or 
triflate uader |>#adipiB or aieicd catalysis using aa appmpjiate cyaiiide source such as zinc, 
cyatside in m ^pjxjpmte solvent ^« iyjiV^dmethyllbim Xbe cprrs^oB^diiBg acid 
is a^ailafeie ilie iiitrile fey hydrolysis und^ ei^^^ basic conditions m m 

^ppmpdntQ salvsRi such as aquediss alcohols. Aiyl acids are also ayalisfele Ifcm variety 
of Qther sources, including iodo- or bromp- lithium exchange followed by trapping witli 
GO2 to give direolly the acid. 

The ficii aiay be converted to a-mtde fisiiig aay compatibis mefeod to aefele 

til® acid, inciudisg via the acid ehioride or mixed snhydiidSj followed by trsfipiag with siiy 
sowcs of Mimonia, hiGiudisg atrnnomm cMoride iti ths preseiice of a suifahle base, 
ajiimojiiimi hydmxidss methaaolio amme«ia o amnioraa in as aprotii; solvent mch. as 
dioxane. This aiiiids intermediate may be converted to the nitrile using a variety'' of 
deiiydxatigii reagents-, such as oxalyl chloride or Mmyl ehloride. This reachoii sequeacs to 
canyert as acid hsto a nitrile may also he applied to hoB-aromatio acids, ihsludimg suitahly 
protected amino aeid dmyatives. A smtable protectirig group for an aminej in aa msiao 
acid or m a remote position of ajiy other acid starting material^ may be any group wluch 
removes the basicity ajid xmcleophilieity of the ato^ &nctioBalit>'; inohjdkg such 
caxbamate protecting group ss Boc, 

Some acids are more >sii'5iiy prepared taldng advanlBge of cosnxaearcid aoabgs. 
For exsn^le^ 6-fflefi^,dpyndiae-4-castey^ 

c!iioro~6-iBetiiyipyiidins-4-caii5oxylic acid. Gerfaia tj'pes of substitijted tliioro- 
beoEOBittiies and benzoic acids are aYailahle &Qm brotno-diSuoro-beazfflie via 
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displacement ©f oiieiloofo groop with a siiitaMe micIeGpyie ia the 

presence of a base iach as pot^ssimn carbonate in a co 

dime&ylformamide at elevated temijemtufes 0O~12if €) for ejctmded pexiods of time. The 
hmmo giQQp may subsequentiy be eiabotated into the acid or silrile jis above. 
1 ,3-Disubsituted and i ,3,5-lrisubsdtuted benzoic acids md bcnmmtnlss imy be pre|fai"ed 
by taking ad vantage of readily available substitsted isbpi^^^ 
Monoliydrolysis of tfae diester allpws seleeti ve leacfc of fee aeM -with varietjy of 
reagents, most tj'pksilli^^ agents Mcfe as *lbi6«.yl cMptide, pxalyl chlpride or 

isofoiityl cMoix^fomisie aiidthe liiee. From the activated aci4 antmjber of piodiicls are 
available, hi addition to the primary amide used to fomi tlie mlrib by dehydration as 
iHeiitioaed above, reductioji to &e hyd?oxynieifeyl saiaiogijjay be earned out on tlie mixesl 
aMiyckid© or acid cMoride usiijig a viaie^ of r©dueiRg;4geMs su^ sodium "boroliydride 
in a compatible solvit such as tetrafey^Dfarati. The liydioxymet^iyl^ may be 

fijxliier reduced to ih& methyl aaalog using catdytic hydiBgma€o& with an s|>propriate 
soutce of catalys t sssch as palladim oh carboij is m appropri ate sblYeat isuch as etMno!. 
Tiie h>'droxy.methy1 group may also be used m aay reaction saitable for benzyli c alcohols 
suoh as acyla-tioB, alkylatioa, traosformatioa to faalogsa and tlie liice. HalcsBetfe^^lbenzoic 
acids of Ms type iriay also bs obtained froiB btotEiitiato of the methyl derivative when not 
eommercially available. Etiiers obtsaasd by all<yiati<)ti of (lie hydmjEymsSiyl dsiivatlves 
may ife obtalijeti ^Qtsi the Momeihyi^l bemioate derivalives by reactten wilh the 
appropnats alcohol mmg m appropriate base suds ^ potassiisa earboilate or sodimii 
hydroxide in. an apptopriats solvent such as tetrahydroibxan or the alcohol Wlien other 
substitaents are present, these may also be employed ia standard transfonsa^ou reactions. 
Treaimeat o.f an asiline with acid arid sodiuni nihite may yield a diazoaiisn salt, which 
may be tratisfotmed into a halide such as fiitoride lisiijg tetr^uorofeoiic add. Phenols react 
In the fiiEsmGe of a suitaijk base such a^^ alkylating agents to 

foms afOEia.ti.c ethers. 

Freparstlesm of startlBg isaterlals for »se m MtxQdmmg the M3-(G)h gjrQisjj of 
Worm&hl 

Ald^ydeprecmsors are available from a variety of methods, xnciuding reactiofi of a 
carbamoB simt m mi My)niMgnmmi in m&^^ solYent sP:G|j as ieirahydxofbran or 
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etker ■with i\r^iV-diaiethy}foi3Ka^^ foimyl transfer reagent; rediictioB of aii aryi 

ester witb BiBAE hi a suitable solviait such as dichlbrometliaHe, teiTalsydxofcimi or 
totoeiie. Haiomefey! feetaroaromatic com|JOiiB:ds sot coinmercially available cm h& 
prepared by anqmber of text-book routes, including halogetjstiofi of a beiiziylic iM&yl 
group with a reagent such as iV-halosucciBisiides in the presence of a reagent such as 
AiBN usiag a suitaMe solvent such as carbon tetracMoridsf or bsjzeiie o? convesEsiou of an 
hmz,fiu> alcohol to a halogen ^ laentipned above, 

111 IV 



V 

A coiBpoimd of formula V, wherein R'^ is independently selected Itoib a group coKsistiiig 
pfMiCR5«-PCR')is. M^C^VQC^^ and M0%q^%-Z ; Z is & 

reeogiiixesd pmtectiag gf pup ^or when X* isN such as Boc, Gfoz or benzyl^ may be 
prep^rM through eycilzatioii of coir^ound of foimula IV formed torn a suitably aetivated 

15 compouad of fermuia HI, whesreiii LG is a lea-virig ^oujs, mth a comp<3iaud of loOThk H'. 
'.Clie compound of fomiiila II may be prepared froiii a suitable nitrile by addition of 
liydroxylaqme is a suitable solvent such as, me^miol, ethanol, water or Biixtnie thereof, 
using as ^ropriate base such as hydrccdde, earbonate or acetate. The eompouo.d of 
Ibxsiiula IS May be aetrv^d as ibilows; i) as the add ddorlde ibimed torn the acid using 

20 a suitabie reagent such as oxaiyl cMoride or thionyl chioiide; ii) as asi.anhydride otimxied 
aniiydiide formed torn teeatnieut wth a reageat such as a&yl cMoroformMe; iii) using 
traditiorial methods to activate acids m amide coupling le^ctioHs such as EDO with HOBt 
or liroBiiua salts like HBTU; iv) as aa alfcyl ester when the hydroxy amidiiie i^ 
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dsprotonated iismg a stroi}g base lilce so?3^^ or sodmm liytfeide in a solvent 

such as efc^ol or toluene at elewtesl temperatiqres (SO-! I0**e); v) by any other stiitable 
metfaod of acti v^atioa for the d«sir©4 snt^strate;. 

The e^te foimation to give Mermedlate IV may he aectoiBplisfeed Hsing ati appropriate 
apmtiG solvent such as dichlorometoe^ te&^j'drb&ran, KN-dimethyliormamidQ or 
tsliiene, \Yith optioaaily an appropiiate prgaaic base such as triethylamme, 
diisGpropyieiiy tome and the like or aa iiiorgantc base sack sodiimi bicaitsonate or 
potassiian darbosate. 

The cyclizatiou oilV to fom aa oxai^ajKole may be earned oat ^o orade ester, witfe 
eVaporaioR snd replacehieBt of the solvent with a higher Ijoilkg soK'eat such as 0?*.iF, or 
Willi aqueous extraction to provide a semi-purified material or with material pimSed hj' 
standard ckomatograghic methods. The cyclizatioa inay be aecomplished heating 
Gonveistloaslly or by micrawave irrstiatioB (10G-iaO'*G), In a smt^le solvent such m 
pyridme or.^; jV-dimetfeylformamide or using a lower temperature method em|jlo3?iiig 
reagents like tetxE^jutylarm fepiide m tetrahydroferaa of %^y ofe suitable 
Imo literstufe method. 

Furtlier ex arnp les of the above described reactions can be foandia Poulam et a! ,, 
TeH-ahsdTOB I,eu,, 2001, 42^ 1495-98, Gaaglott et al, Tetrahsdros Lett. 2001, 42, 1441-43, 
wMch jare liereby ijicotporated by reference. 



36 

When R^^ is M2{l<%-Q(R%-Z sijcb that X** is N siibstiteiM with a proteetiog groisp Z, t^is 
group may be cleaved to revealtbe secondary amine to allow subsequent tsactidns with Hie 
amine moiety . VVIieri Z = Boc, ixitemiediates ofioamulaV. may be deprotected imder any 
stasidard eonditibnss for reuuoval of an acid labile jprotectmg grcfUp,; iiidudmg by treatcient 
wiiiLtpflaoroacetic acM in diiMoromefemie at mim teinperatijre or Ijy tyealsBcnt witliiieat 
formic ad<i at sBgblty elevated temperatwes (4G'-50''e). 





I 

.M2 



H 



la 



Tbe secGiidajj' amines of foimala ¥1 thus fomedmay }n- 
(G)s, by a number of methods apprppBate to tbe choice of asid G, WheB M; is C m& 

and G are not excessiveiy sterically hindered, several metbbd^ tb introduce tlie 
sixbstiment may be employed. One possibility is reductive aniination witli a reageM 
eoi-mstiiig of 0-CCB.^)==O ssjng asi appropriate reducing agent sucli as Raiiey Niekel, 
sodimn trlaoetoxybordliydride or sodiiMn eyaapborobydride in aa appropriate solveiit such 
as 1 ,2-dlcMorQethanei methmol* tetrahydrofwa^i or tbliieiie. Another possible method is 
direct alkylation of the secondary amine usmg an appropiaate alkylaryl hsHd^ 
presence of a base such as tdethylamiiie or potassiuai carbosate iji a solvsnt such as. 
acetoaitriie or DMF at aiabient oi" elevaxed temperatures, 

Tbe M"^p:-^)n-C^)(vS^*>^P cmvatso be mtrodueedprior to eyclzatios to iatemiediate 
compound of formti3a;ib. In Ms case, the preferred me&od is usiag tte couditioiis 
described in conditions it) with coiijpomdsof teajla VlII aMIX wherein X^ is sdected 

feom a gyoiip coBslsiing of 0, an41^-0H, and :i^is selected ftom tlie groiip consisting of 
OCwalkylandNHi. 
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IX 



5 

Thp Mlomiig exapapies will now be illmtrated by Ifoe foUowiiig non4m)ltiJig examples. 

so A soWoB of dlmethyl-5-hydroxyisophthaM^ g, 28,6 nuaoi) aad pptaissiito egib (9 
g, 65.4 mmpl) in acetone (120 mL) was prepared. To this, methyl iodide (4 mL, 63,7 
miaoi) was added aad tfae reaction was ieft stirring oveniigbt at room teniperatme. The 
reaction Jmxture was Hit^^^ The^due w&s dissolved ia efeyl 

acetate md washed with water aad ferine, Mpd over auhj^rous sodium sulfate, filtsfed sad 

15 cojiceBtfated m mcu0 to yield 6.4 g (ijuaiititative) of dime&yi~5-Kiel3ioxy^^^^ as 
ail o^whiie solid. ISIMR {CBCh), 5 (ppra): (s, IH}, 7.75 (s, 2H), 3,95 (s, 6HX 3-^0 
(s, 3H), 

A saispetisioa of dH3iethyl-5-me&oxy4s g, 28.5 maiol) m methanol (143 

mL) was iyekted with 1 K sodiaaa hydroxide (25v6 isiL, 25*6^^1^ The reactioa was left 
20 siitmg overnight at room temperatee. After tlie soMtioa was coiicenti'Medj fee residise 
was dissolved in mter and iirnisfeired to a sepsratoEy fumiel The aqueoBS layer was 

washed with dicMoromethaBe (3 times) aM then acidified with I N HC! to pH 2. Ethyl 
acetate was used to extract the precipitate, wMch was dien mashed witli brine and dried 
over aiijydroiis sodium sulfate. Afier resisva! of soivmt wcw<5, 4.5 g{75%) o 
25 mefeoxykopMialie acid Bionomethyl ester was isolated as a white solid. l^fil 
(DMSO^, 5 Cppm): 8.17 (m, IB), 7.60 (m, 3.80 (s, SB), 3.76 3^)- 
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A saspejssioij of 5-n,iet|ioxyisopMialic itoMmoiiomefiij^ ester (45 njg,^2 
tMoayl, cliMxide ^25 ibI>) was heat^a at i^fiiix for 3 ii. Tfee McesslMoayi chioii^e wss thm 
^mov&dMmmo md the intenaeciiate acid cMoiide dissai¥ed ia dichlommetljaiie (20 
mi.); After eoolixsg 16 0 *C the $o|y.tioii was fee&ted wifh O.S M ianrnionia in 1,4-dioxane 
(102 mL) asd tJien allowed to wami to room temperature. After 1.5 h of stirrmg the solvent 
was removeci in ~vacm and the residue was tritarated witH water. The precipitate was 
collected, washed "mth water and dried m vaiSfo % afford 4.0 g (90 %) Oif S-methojey- 
isopMMlajsic acid liaethyl estet as an og^vSfhite j£>lid % NMS. (CDCJj), 3 (pj»n): 8.1 1 
IM), 7,68 Cm, 2$S), 3.95 (s, 3HX 3,91 (s, 30). 

A siispeMion of 5-inetfeoxy-isophthalamic acid methyl ester (4.0 g, 19.1 reahol) in a 
dichlorometliane (80 mL) at 0 '^C was treated with p^xidine (6i.3 ssL, ■77,0: nimol) aad tliexi 
trifiaoroacetic anhydride drc^-wise (6.5 siL, 46 impol). The reactioo: was stirred at 0 for 
20 Kxmv and theB; stirred pvsniigkt at room teixsperaiure llie reaction isistpse wss washed 
with water, 1 .0 M liO Md brme, dried over anhydrdtig isoditoi suliat^j Sitereii and 
coKcenlxated to ^fiprd 3.6 g (98%) (?f 3-oyaao-5-methQxy-beipoic acid xneftyi ester as a 
wliite solid; 

A solution of 3-cyano-5~methoxy-benzoic acid methyl ester'(3,4 g, ISJmiacsl) hi IHF (45 
mir) was treated with 0.5 K liiMtJin hydroxide (45 ni, 224^^m 
stiired at 75*C for 2: h aad fcssi the solvent wi^ reiiioved in 'mcko, 'His residiie was 
dissolved a stsiaii amount of watea" and tliea aei^Sed (pM 2) fey tlie addition of 1 N HCL 
Ethyl acetate was used to extract the precipitate, which was then washed with briae and 
dried over arshydroas sodium suifate. Afierremovd of solvent in vacuo, 2.5 g (77%) of 3- 
cyaao-5-?eetlioK.yb8«ZGic add was isolated as a white^olid. 'if HMR (IJMSG), 6 (ppjii): 
iM is, m% 7>71 Cm, 2H), 3 J7 (s, 

l-Bromo-S^-difl^orobensesae (1,00 g, 5,18 mmol) was dissolved is sahydrous BMF (10 
mL), The solution was eMlled ill aa ice baS^ Imidazole (0.36 g, 5.IS mmoi) andK:2C03 
(0.72 gj 5,18 inriiol) were added. The ysaetion mixture was stiired at jfoom teaiperature for 
16 hi aad at SO^C for 24 h. The reaction mixture was poiiied into water (108 mL) and 
extracted with EtOAc, The orgaijle phase was washed wife brine, dried (MgS04), filtered 
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md c^mpnimud. Th&MmmdM€ 3-QmvQ~5-hxomo--iW was 
used directly in the iaext step. 

wilfe zSm cyaatde md tetralfis(tripbeayl|>iK>sj>hfee)pallaaita»(^^ reaction mixture was 
5 Iieated uader sa argon atmosphere for IS hat SO"C when GC-MS iadicated complete 
disappearance of stsxtsng bromide and presence of product molecaiar ion (Ivf IE?), The 
rsactioa Mxtiixe was pardtioned between stfeyl aqetat? and water, Sltered te remove 
iasp|pl>leMatenai> and^i^ layers obtajsed in&e Sltrate were separatedv^ Wi organib layer 
was washed with briaej dried over magnssiiam suifate md concenteted in mcMo. ' 3- 
10 Fluoro-5-cyano~(li:/-iniidasol"l <-yl)-benzen^ was obtained as a colourless solid aud used 
witiiqiit fortlier pujification. 

2-Cyaiie"iJi^erldme^l-cm"Bo3:ylie sitciid tert'^bslyi ester 
15 PiperidMe-l,2-dicarboxyllc afiidr^^ (li^i g, 5:5.6 mmol) mi IHF (1 70 niL) 

were adddl to a 5CH) .ml rotodbottom f^^^ witb stir bar. The solution was 

cooled to-20*C:and trietliylainine (10.1 mL, 72.3 mmol) was added followed by ethyl 
cliloroformate (5.32 aiL, 55.6 lamoi). llse i^siil%g wH^^ at- 
10'*C for 1 hi Ai|ueons armnonia (22,6 ml^ U6S inteoi) was adde^ reaction 

29 mfxtets and the clear reaetion mixtere was sfered at mom tmip&mtm&mmigM. Tim 
reaction imixtere vm concentrated in vacuo and the isolated residue was dissolved hi ethyl 
acetate (300 nil.). The orgariic phase was successiyeiy washed witli water (300 mL) and 
brine (200 mL), dried (sodimu sidfate), filtered and cbnGeiitoted m vacjii? to isolate a olear 
giMi, The gum was Ml^^ted With hexanes to^ i^^ the title compound (9,4 74%.) as a 

25 white solid. ^H-l« (CDa3X S (ppm): 6.03 058, |H), 5.55 (b% IH), 4.77 (bs, IH), 4,05 
(bs, iH), 2.81 (t, 1B% 2.27 {hs, IB), 1.47 (m, MH), 

Acetonitiiie (220 mL) and DMF (3. 82 niL, 49.4 njino!) were added to a 500 mL round 
bottom Hmk equipped, with stir fear. Copied the inixture down to -5'=G axid to it added 
oxsiyl chloride (24.7 niL^ 49,4 mmol, 2 M dicMoromethane). The resnlting miscfeire was 

30 stiixed t>r 15 rnin. TMs was fclfowedby additicm of sohiti^ 

earboxylio acid tert4>i%l ester (Mg, 4 (g3 
iiiL, 103 Knuol). Reaclioa mixtisre was lef^ stirring at room temperatuxe o^^^^^ The 
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reaction mixtiire m^BS mmmtiatcd in vacua arid tile residue wasr dissolved la e%4 aeetMe 
(300irjL).11ie orgamcplase was sueccssiydy washed water (300 aMbnn.e(200 
mL), dried (sodimi sulfate), fiiteiM and coacmtrated in mmo to mM^ the iilie 
QompoBnd(8.44 g, 97%) as a yellow solid ^H-MMR (CDQg), 5 (ppm): 3,23 (be. III), 4.03 
(bs, IH), 2.93 (t, m), 1 J5 (ni,iH), 1.46 (m, lOH). 

HydroxylattfflDW hydmoMofiiie (13.2 g, 190 mmol), sodium cai-bonate (20.2 g, 190 iniiiol) 
and water (360 ml.) were added to a 1000 mL routid bottom flask, equipped wi& stir bar. 
To tiiis stiiiedjiiixture was added a solution of 2~cyaji6-piperidme-irca^^ teit- 
baly! ester (8 g, 38 naiapl) in e&yl aieohoi (300 mL), The iwlting reaction mixture isr-as 
Mi stirring at 65**C ovenaiglit Tfee i^action ipixture ™ ts^erature am! 

concentrated in vamo. The resldtie was dissolved In e%1 acetate (150 inL) ;ssd wasl ied 
with water (300 xnL). The separated aqueous phase was farther, extracted with ethyl acetate 
(3x150 nii). Tlie conihiijed t>rga?iio phase was washed with btiiie (200 liiL), dned (sodiiirn 
stilfate), Steed and eoacenfeated in mmd,^^^ cru^e xesidup was puiiSed oh sxlica gd 
u^g 5G?^6 etfeyi acetate iii Itemes to isolate tise title compomid (71 g, 85%) as a w&ite 
solid. ^H-M. (ODCy, S (ppm): 8.40 (bs, IK), 4.82 (bd^ 3H), 3.97 (d, IH), 2.74 (t, 
2.09 (ci, lH),1.56 (m, im}. 

Examples 5 to 7 were prepared m described f&r Emmple 4. 

To an ethanol (5 mL) solution of 2-thiopbenecarboMtiile (525.5 nig, 5 mmol), 5 M 
bydroxyiaffiiiie liydrochJoride (I.l mL) and 1 M sodiimhydK>xide(5.5 mL) were added. 
After thfi reaetsQa mixtare was heated at 80**e lor 3 h, water an^ diehloioiBethaHe were 
added. Tbs drgasiie layer was dried, coHoeahrated aid tntmated wi&hexanes la give a 
wliite s6Md625.8 mg (88%). 'HmiR (DMSO'd§X § (ppm): 9.6 (s, IH), 7.46 (m, 2H ), 
7.05 (t, mi $S>3 (b% 2H), 
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3-Ethyhhmi7XimMt.e (400 sag, 3.05 miHol) wMi 5 M bydroxylamine hydroGMoride (0,61 
nil.) and I M sodiwm hydroxide (3.05 niL) in. ethanol (3 mL) were stiired at room 
5 temperators .for 60 h. Work u|) as io. example 4 affbrded 230 mg (46%) of 3~etli>=l-iY- 
liydxoxy-beiizainiiiiiie. 

io 3-F!uoro~5-(l.//~imidazol~l-yi)beazoiiitrx!e (950 rag, 5,08 -mrRol) and 5 M hydroxylmmne 
hydrochloride (1.02 xnL, 5.08 ismol) in ethaiiol (5 niL) and I N sodimr? hydroxide (5.08 
ikL, 5.08 imao!) were healed at refitix for 1 hour and 20 niiiL Work liip as in exsjinple 4 
aSbfded 901 ing (S;1.4%) of 3%<iino-5^^ 

S-Metfjy l-pyrkim rbald ehyde 

To the 0.25 5-methyl-2~pyrid}iiyJxnag!iesii^EbroK3ide of T (20 iiiJLj 5 

mmoi), DMB (0:773 mL, 10 nsaiol) wj^ added at rooni temperature imder argon, llie 
reaetiori mixtiire was stirred^M 10 roiii; arid coHceatrated m mmo. Ilie i^idiie #as 
2& qxseacBed with saiiirated ammommii 45Moride md ^cMommethmp, The organio layer was 
dried aud liie product was purified by siliea gel GoliHsa cIjsx)maJography with .20 % ethyl 
acetate in faexanes to give 379 nig (62.6%) of the title coinpound. QC-MS (h/t): 121. 

Examples 9 /<? J 0 wempmppred as desmhedfor Mxmnple S. 
4~Metl5yI-pyrMlBe-2-csrlsalde|jyde 

4~M6tIiyl.-pyrldirie-2-carbaldahyde (433 Big, 71.5%) was obtained from 0.25 M 4-me&yl- 
2"pyri diiiykimgnesium bromide of THB soliition (20 mL, 5 nafeoi) with D&ff (0. 7?3 mL, 
n i 0 liiBwl) M room temperatoe mder argoK, 
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3-Me.tliyI~pyiidme-2-carbaideliyde (2{)QBig, 33,0%) was oMamed from 0,25 M 3-nietliyl- 
2-i-)yridiny!Biagaesiimi broEiide of TBI' solution (20 5 mmol) m'itli DMF (9.773 mL, 
5 i Q minoi) at iroom temperature ipdet Mgon, 

Estia|?le 11 

5-Ffuoro~pyiidin<s~2-cafbosyKc acid (2G0mg, 1.13 nmiol) was mixed with e&anol (6 mL) 
JO and 4 M HCl in dioxane (0, 5 mL) at 90 for 20 k. Tlie niixtqre was concentrated and 
mixed with saturated sodiiuti carfeoisate and dicbloi^^ Tlje didiloroliiefcane iayer 

was wadied with brine, dried to gwe ^ mg (49,3%) of S-Siioro-py^ acid 
ethyiester. 

To 5-flB0ro-p>Tidihe-2-carbbxyH^ ethyl ester (94 tng, 0.556 iBmol) in 
I S dicMoromethane (4.0 inL)» 1 M DIBAL in toluene (1.23 mL, 1 .23 nimol) was added at 
room temperatm'e and the mixtare was stiired for 30 min. Xlie reaction mixture was 
qneEicJied with 2 M soditas carbonate and extracted with dicMoro The 
dichloromethaae was dried and con^ieatjated to give 39 mg (S4,7%) of cmde S-Moro- 
pyridiiie-S-earbaldehyde which could beimed for tfoe next step reaction without &rtker 
20 purification/GC-MS (M^: 125 

Example 12 

5-Oiloro~p>'ddm6-2-carbox}€c acid ethyl ester ;(146 mg; ?63%) was dhtalned obtained as 
25 described in Bxampie 11 5-clilbrd-jyridiBe-2-carbokylic acid (200ii3gy 1.03 mm6l) 

wife ethanol (3 mL) mid 4MHC1 in dioxaae(O.S inq at90 °C fe 20 k 
5-Chloro-pyiidine-2-carba3deliyde (58 rag, 52%) was obtained as described in Example 1 1 
from 5-chloro-p}Tldiae-2"earboxylic acid ethyl ester (146 jng^ nnnol) with 1 M 
DIBAL in toluene (1,74 mL, L74 mraol) in dicMGroinediane (4.0 aiL) 20 mm, GC-MS 
30 (M*):14I 
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2~Clik>ro-A^!iydroxy-acetaffiiditie (21? mg, 2 iBinol) -ss'as inixed acsiie astoydtlde 
(224.4 mg, 2.2 mBiol) in dichlorometlime (2 mL) at rooffi teMperatos £&z 1 horn, listen 
p}i0 (1 iriL/) was added m and fee reaction Kiixtjre was heated at 130 for 2 h, Tlie 
reaction was qwncked with satmated so^^ 

The orgaBic layer was <&ied aB^ coisceiatrated to gi^e 59 mg (22.2%) of the title 
GompoiMds as a crude yellow oil, 

fertliec purifeatim/^H l^ CCDCJa),^ (ppm): 4M (s, 2H), 2.55 (s, 3H). 
E xaatpleJ.4 

l-|'yrsd:m'2-ylmetliyl-^pipersdmf-2'< mefeyl ester 

M^0^ pipec0lijjateljydisschltm# 50 ij^aic^ was 

cafbaldehyde (5.4 g, 50 iBisolj asd trie&ylaniise (5,05 g, SOmraol) in (iiefelorogtfease (180 
mi) at rooffllsmperatare. Sodiiim triacetoxj^oiiDfeydnde (14.8 g;78mitiQl) added m 
one portion. After the reaction mixture was stiixed at room temperature for 1.5 h, saturated 
sodium ci^boaate ms added. Tiien IJie mixture was extracted with sifeyl acetate. The 
organic iayer was washed witiiteei dried with sodiiim sulMe, iltered aad eoncenti'ated 
to giw 10;9 g(93.6%) of thelitietJO^^ ^Hl^iMK (C^DCfe), 3 

(ppiB): S.53 (d, IH), 7.65 (td, X 7^49 (d, IH), 7.14 (t, lii), 3,8$: (d, IH), 3.73 3H), 
3.68 (d, IH), 3.25 (d4 IH), 2.97 (m, iil), 2.25 (m. Hi), LS5 (m, 2H), l,30-l,?6Cm, 

Examp lglj 

(»S)4-F5^rIdk-2-yteet]feyl-|?lf erld^ a4d ester 

(.y)-l~l^s'ri<&4-ytoethyi-pi]^idis6-2-€ acid inethyi ester (2.25 g, 100%) was 

obtained as described in Example M fern (5>-mefliylpipeeolnatehydrocModde (1.6S |> 
.9,37 nimoi) reacted witfe pyridine-2-cai-baldefiyd.e (1 .0 g, 9.37 nimol) aiid sodium 
triaGetoxyborokydiide (2.78 13.1 iimol) in teiethyl amine (946 nig, 937 mmol) in 
dicMoroethas^ (20 mL) at room temperature. ImMR (CDGI3), S (ppm); 8.53 (d, IH), 
7.65 (td, IB), 7.49 (d, IB), 7.14 (t, IH), 3.8& (d. IH), 3.73 (s, 3HX 3.68 (d, ili), 3,25 (dd, 
IH), 2.97 (m, IH), 2.25 (m, IH), LS5 (m, 2H), 1.3d--1.76 (m, 4H). 
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6-Methyl-p>'Bdlfte-2-©a34^oxylfe acid (4,11 g,; 30 mmol) Mixed with plati3iura(IV) 
oxide (35 mg, 0,154 rmnol) m ethanol' (50 mL) and water (25 mL) and stirred under 
liydi-ogea for 3 days. The reaction mixtizre was fiteed throngli the qelite and coaceBteted 
to ^% The residue wass Isitwated wi& diefeyi etlier to give^4^ 

cdmpmHKi as a wliite soUd/^^ (CDCU)i S^m); 3;39 (<3dJH)i 3.1i lil), 2.2S 
(4 IH), 1 ,88 (m, 211), 1 354 .67 (m, M), IM (4 3H). 

4"flydr ox j-pt|terMMe-2-carb0xyE^ pettiyi esfer 
To 3 soMion of 4^br6323obute3ie (5,B g, 37,0 ismiol) k IHF (50 m 
carboaat© (10.2 ;gj 74.0 mmol) followed by besasylaifike (4.0 37.0 issnol). Tlie respltiug 
mixtiire was tfeen heated: to 70- C for 16 h. Oa cooiiag to room temperatare, ethyl acetate 
was added followed by washing with water. The organic extj-act was &ea waalied witli 
briiie ao,d dried over MgSO.; (anhydi'ous) and the solvent \¥as removed m vacuo. The 
residue was tfeen pmSed by ^ash wionm silica gel elnopatograij'fcy Witli etliyl acsfetats as 
eluant aifoxdmg 3.ig (52§^) of&epmdiict as al^ ^H^MI^ (CBCla), S 

(ppaO- 7-30 (m, 5HX 5.81 (m, tH), $>10:(m,:2a),3.82 (s, 211), 2.72 (t:2H), 2.37 (m, 2H). 
To a solutioa of benzyl-but-S-esiyl-aniine (3,1 g, 19.2 01210!) in acetoiiiirile (50 mL) and. 
water (50 inL) was added glyoxalic acidmosohydrate (1.94 g, 21.1 aampl). Tbe resnMng 
solution was aiiowed to stir at room t^pemture for 24 h. "Bie mis&j« was then 
coticentrated is voctio smd the aqaeom tesidnes was mde bas^ with 1 N HaOK aad the 
prodaet -mm extracted with CH2CI2. The orgmnc extract was feeai wssSetl brine and 
dried over MgS04 (arih.ydroiis) andthe Sdiyesit:was reMoved j?i vacw» to give 3.0 g (72%) 
of the crude resi<Iue as a light yellow oil 'H-JMR (CQCI3), 6 (ppm); 7.3 0 (m, 5H), 4.82 {% 
mi3.1l (4 iH),3,61 (4 1JJ),3.29(4 iH),3.D2(d4 2.46 (dt, IH), 2.24 (tn, m% 
2.05- 1,80 (Kj, 

To a solution of the cmde xesidiie in rnethanol under argon was added 10% IWG and the 
mixture was feydsogenated at 50 psi of hydrogss for 24 k The mlxtmB was fen flitered 
tin'ough celits and the filtrate was concentrated in vacuo to give the title compoim.d as a 
coloyriess oil (2.2 g, 100%). ^H-NMR (ClSCls), S (ppn^^ 3.75 (s, 3H), 3.74 ?^,1H), 3.34 
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(d4 iii), 3.18 (id, iB), 2.62 (dj, IH), 2.29^, IH), 1-92 (m, IH), 1,83 (bf, 2H) 138 (m. 

Example 18 

5 PI|3erMlBe-l,2-dlcarb©s:yllc scM-l-tert-b5ilyI ester 

A soltttian of DL~pipecolimc acid (13 g, 1 00 iiHaoi}, |Jotassiiijn carbonate (55,2 g, 400 
5xmioi)s. di-r<sr^%iityl 4icarbo«a£e (28.4 gy 130 jnmc)!) m acetoiie (30 inL) asd. water (100 
niL) was stirred at reom temperature ovetijight. The reacHoa mixtare was brought to |)^^^ 
3 usiiig feytirocljiodc acid (1 K aqueom) and. tfeeii extracted to& 6thyl acetate (350 HiL). 
io The orgimic phase was separated, se^^uentially washed with, water (200 n>X) aad brine (200 
mL), dried', (spdixim xSiilfate), ijitered and conceatrated in vaciiv. Th$ isolated solid was 
trilwated witli hexm^^ to yieM 22,7 g (99%) of tlie title compoiBjd as a wMte solid. ^H- 
MMR. (G0a3), a (ppm): 93 (bs, m), 4M^d, IB), 3.94 {m, Mh 2.93 (m, IH), 2,22 (m, 
!H), 1.47 {m,3H), 1.45 (m, 1113). 

IS 

Exajtipies 19 t&22werepmpated as described for Example I (% 

20 PjTrolidiixe-ijMiGarboxyUc acid i-tert-butyl este (4,16 g, 22%) v/as ofetaitied from 

p>Troiidiiie~2-carboxy!ic acid (10.0 g, 85.2 .HHiioi) xvlth di-fer^-biityl dicarboiiate (19 g, 87 
n¥iiol) smd potassium carbonate (25.5 g, 185 mniol) m ^^'ater (250 nil,). Workup was 
cai-ried out as in Example 18 aiid the product was used without fartiier jjuiificalibii. 

6-Methyl-;pl|>erldm84j2-dlcarl>osyMc:ac!d l-tert-biiifyl ester 

6-Mstb,yl-pipendine~lj2-dicarboxyIlc acid l-te,rt-butyl ester (2.3 g, 67.8%) was obtained 
from 6-methyl,-piperkliric-2-carboxylie acid (2.0 g, 14 mmol) wiHi di-ter/-but}'i dicarbonate 
(3,98 g, 18.16 mmol) and potassium carbmmte (7.71 g, S5.S8 mmol) in acetoHe (5 kjL) and 
30 water (20 mL), Work up was oarried, out as in Example 18 ai5d the prodiiot was used 
wiSiout fete pim&ation. Mm (CBCI3X S (|)pm); 4.73 (d,lH), 4.32 (m, IH), 2.2S 
(4 IH), 1.45-1.70 (m&s, t4;H), 1.13 (d, 3H) 



M0r^fe©lfec^3,4-iksrl>oxyMc adM-4-tert-Milyl estef 

MoiphbliBe-3,4-dicarboxyHG acid-4~tert"butyl ester (1.5 g, 85%, wliite solid) was obtained 
froBi DL-morpholms carboxylic acid (1.0 g, 7.6 imnol)» potsssiusR cai-bonate (5:5 g, 39.8. 
pmM),&i-tert'bntyl dicaibomile (2-5 g, 11 >4 aimoi) m ace^ PO jnL) mi water (1 00 
mt% V¥brk iip was: cairie4 o# as mExajnpie 1^ and 1&e produ.ct was -used withmit furiiei: 
piitilicatioii, Tfae sdlid was Idtijrste^^ 30% etiiyl acetate iB hexaaes, ^H-KME 
(CDCI3), 6 (ppm): 8,|S [br, IH), 4.55 (d, IB), 4.40 (dd, IH), 3.S9 (d4 IH), 3,73 p, 10), 
3 .66 (dd, 1 H), 3.48 (m, IK), 3.32 (m, IH), 1-45 (s, SH). 

Example 22 

4»Eydr0xy-piped«llsie^ls; 2~dkasiJ03q?pc ad^ t-terf-^iityi ester 2- sssethyl ^ter 
4-Hydroxy-pipendme-l, a-dicasboxyic acM l-te3ft4?iityl ester 2- meftyl ester (3.1 gi 87%) 
was obtaiaed ixom 4"Iiydxox.y-piperidine-2-carboxylic asM mefeyl ester (5.2 g, 13.8 mmol) 
in dioxane (40 ibL) and water (20 tnL) at 0°C with tristliylaiiaiBe (4,2 g. 40.2 mmoi) mM. 
di-tef'i-butyl dicarbonate (4.5 g, 20.6 lEmoi). Work up wais earned out as I S 

siiid lEe product was Bsed without feitiher pimScatipi), 

Exam pl e 23 

4~Ox0-piperldMe-l, 3-dkarboxylic scM l-tert-b^tjl e^ter 2- sisetliyl ester 
I'd amkture of oxalyl cMpnds ((IS biL^^ smoi g M dichlororaethane) m CHiCis (100 
Boi) £»Qled to ~78^C was added DMSO (4.5 mL, ^3 .4 imsol). Tte mixture was stirred at 
t3il^ tenipet'^Bre fm l h, slier wMcii 4-tsydy0X^ 1-teat- 
butyl ester 2- metliyl eater (2.0 g, 7.71 aiiiiol dissolved m CH2CI3) as added. The saixt-mre 
stiDred for a fiir&er I b and EtaM (20 isiL) was fheai added aiid the m.ixlure stirred for 
another 30 lain. The nmtisre was then allowM to wmm to -40''C siid poured into a solution 
of 10% HaHS04. Tlie reaction miieftire was theu ejctracted wi& etliyl acetate. 'Ilie organio 
extract was theii waslied^^'ith M^^^^ dried GverMgSQ4 (anliydEOiis) and fee solvent 
was reraowd in vaeao and the cnide resMiie was piiri gei S&sh cohmn 

chromatography giving 1 .75 g (88%) of the product as a yellow oil. "H-NMR (CDCI3), 8 
(ppxH); 4.85 (bx, 4 IH), 4.02 (m^ lH), 3 J1 (s, 3% 3,58 (br, IH), 2,75 #1, 2H), 2.44 (br, 
2l:DJ.43(br,s,9H). 
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Example 24 

4~OxO"piperidiB,e-l,2--dicaiboxyIic acid l-tert-bttt>d estsr (0.83 g, 3,4 mniol) was prepai'ed 
5 as described for Example 23 by mixing with DAS'S (IJ g, 6.8 tmnol) in TBF under argon 
at --70°C. Th© reactioa niixtwe was slewiy w^p^ and sonqetitxated iJ2 i^^ismp. 

The residue was qa«£3[cfeed wi^^ water and extracted wife <HcMoromet1jaia€!. llie organic 
layer waS: waslied Witli brine, dite^ to giyfe G,S6i g (95%) of the title prodiict its a y^lloW oil 
wbieii was Bsed wi&out :^rtixer purl jficafcEoii. 

ester 

To a mixftare ofpipsridiiis~lj2-dicad5oxy!i^ acid 1-tert-bat^i ester |5j2 g, 2l2iEmiQl) aad 
15 tjietfeylaMine (4M g, 40 mmM) itt lW (SO t&L% i^ (M mL^ 25.5 

Bimoi) was added di-opwise. After tiie aiixtare was stitrsd at room temp eramre for 45 min, 
' 3-Gyaao-A-hydxoxy - bsiizaraiditte (3.7 g, 23.2 mmol) md DMF (40 mL) were added. After 

being stinedt: for aaolhei koiir, fee reaction niixtiire was heated to 130~I3S for 1.5 k 

Th&a the sbliitioii was cooled to tooih teinperatoe potirM iMo- water. Didilorometiiiarie 
28 was used to extraist the product, Tlie organic^ layer was ^iedwi^^i so^^ aod 

coBcenliatsd in vactm to give 8,1 § ($S.4%) of the title eonipouad as a tMek brown oiL 

25 tert-bKtjrl ester 

2-[3~(3-Cyai5.o-plienyI)-[ 1 ,2/tjoxadiaz;dl"5-yI]-6-metli>4i>iper^^ acid tert- 

Imtyl ester (340 mg, 46,2%) was prepared according to the procedure in Example 25 Iroiii 
6-methyl-pipcrid3Be~i;2~dlcait(OxyHc acid l-teit-butj^ ester (486 mg, 2 mmol) with 
isobutyi clilorofoiiBate (273,16 mg, 2.0 jisiaol) aiid ttietliyiaiijiue (1 .14 g, 8 miBol) in. THF 
38 (6 mL). lliea S-cyaao-Z^f-iydroxy-benganiidine (306 mg, 13 mmol) aad DMF (5 jbL) were 
added aiidtli© CTixture -v^f'as heated at 130-135 for 3 k ^EHMl(GDGl3), S (ppm): 8.38 
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id, IH), 832 (M, m }, 7.77 (dd, iK), 7.61 (t, IH). (ci, IH), 4,43 (m, 1IJ),:^.S5 (ia, 
IH), (m &s, 0.96 (d, 3H). 

Example,!? 



IsobatylijMorofQniiaE© (1 66 mgj imnol)^ EtaH (0.3 iiiL, 2.2 xnmol) aod mo^holme- 

acid~4-^^ (5 mt) i^fefe stirred 

ill xooin teiBperatoe for 3h. 3-€yaao-#-hydroxy4eiJz;aa5idiBe (132 mg, 0.82 mso!) was 
added and tlie resul&ig niixUire was sfced overnight at room teriiperatute. The mixtia-e 
was parMoned betweea ethyl acetate and water, and the orgaaic extcaots were %vas b ed with 
ferine and dfied; oyer magaesim sulfated Flash chrpniatogri^by on siliea gel iJsmg etliyl 
acetate in hexasis yieided 182 isig (59%) of tie aeyclic kimnediats as a cplprlsss oil. A 
solatjoti of the ititemi^iate (1S2 mg, 0.49 mmoT) m. DlilF (2 liiL) was heated at 12'?'^C for 
5 h. The raixture was paatitioaed between ethyl aceiate^d water, md the orgatiie e^iMets 
were washed witli brine and dried over magnesium sulfate. Flash chromatography on silica 
gel miKg eHxyl acetate m hexaae yielded 144 rag (§2%) of ihe title coiBpoimd as a eolprless 
oiL ^H-NMK (Giseia), S ^ppm): S;42 (s, IH), 8:29 (d, IH), 7.76 IH), 7.5? {dd, IH), 
5v30 d, IH), 4.45 (m, 10), 3.86 (m, 3.S6 (t, iH),3.45 (m, IH), 1,45 (s, ^>. 

ester 

M a 50 iBL tomd bottom flask eqaii>ped w!& added 2^(N- 

hydroxycail?^imidoyl)-pperidjne^^^^ acid teit-bulyl estte (327 iiigj 1 .34 siMol), 

dicbJofometliaiae (5 niL) aiid triefeylamise (O.SS iiiLj. 4.03 mmol). To this stirred mixtiirs 
was added a sohition of 3-c.yanoben:Koyl chloride (222 tag, 1.34 mmoi) iii dicMoroiTiethaiie 
(3 niL). The resultiag reactioii mixtis-e was stirred at room temperatiiie for 2 k DMF (5 
mL) was added to tfee reactioii niixtare sad stirred at 120''C foi' 2l2, The reaotion mi jcture 
was cooled to room temperah^e md diluted with ethyl acetate (50 mL). The orgsane phase 
was successix^eiy wasfaed wi& water (30 inl^ and brine (20 mL)> dried (sodiBmMfate), 
iiliered ami concentrated in v<aef4a The crude residne was pnriiied on .dlica gel nsiBg 20% 



ester 
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ethyl acetate m liexiiaes ief isolate ^i^ solid, ^H-M^IR 

(CDCij), S {ppui^: S.42 (s, IH), S35 (4 IH), 7-86 (d4 IH), 7.67 (t, IH), (bs, IS), 
4.1.1 {bi% IH), 3.04 (bs, IH), 231 (d, IH), L97 {m, IH), 1.69 (t, IH), 1.48 (m, im). 

Examp le 29 

ester 

ester (220 mg, 75%, clear oil) was obtaked ^ describod for Exmiple 28 &om 2-(W- 
^jyd^oxycarbaxllmlidoyl)i^ipefidiBe-l"CarboxylicacM^e ester (200 mg, 0.82 ramol) 
and 3^^aistliOX^?3izoyi chlerids (Q42 mL, 0J2inino1). ^H-3SIMR (CPCI3), S (ppm): 7.63 
(4 IH), 7.53 <bs, l% 7.33 iH),7,G3(a4 iH), 5.4S (bs/lH), 4.Ii (in, 1]:!X 3.78% 
2.9? ^s, IH), 2.2§ (bd, IH), I.S2 Cm, IH). 1.59 Cm, 213). (m, 1113); 

Example 30 

DMF (2.0 siL) was added to a mixtuie of cyano-5-metb0xybenzoie a^^^^^^ nag, 0.90 
imnol), EDGI (176 mg, 0.92 mmol), BOBt (1243 m& 6.92 iiimpi} aiid 2^^^ 
hydxoxycarbariiimidoyl)-piperidiBe-l-caibo3£yliG acid tert-feiityl ester (224 mg, 0;92iimioi) 
at room temperatare and sliired ovemigtit The reaction Hiixmre was dilated witli ethyl 
acetate, washed with water (3 times) and bme, dried aaliydi-oas sodium sulfete, filtered 

coneeatrated, BlvlLF (3 inL) was added fe tlae residtie and then heated 135''C for 2,5 la to 
effect cyclfealaiOB t0 oxadlazde. Ilie reaction mixture was diluted witli etKyI acetate, 
washed water (3 tiBies) and brine, dried over a^j-dxous soditmi sulfate, filiersd, and 
coiiosBtiated. Purification by Bash cliromatography on siHca gel, eluted witli amixtare of 
etbyl acetate in hoxmm afforded 179 rag (56%) of Sie txtie coiHpound as a colorless oil. *H 
BMR {CJ)Ch% S (ppjii): 7.99^, iH), 7.S4 (d, IH), 7.35 (§,111), 5.56 (hs. If i)= 4.06 fei, 
IS), 3.93 (s^ BH). 3.01 (ni. IH), 2.84 (m, IH), I% K78 {m, 2H), 1.49^ OH). 

Sxamplm 31 to 33 were prepared as described far Exmnple 30. 
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2"(S-iii-Toiyl4 1 ,2,4]oxa<lia2:oI-3-yl)-^i|jeridms-X-sa^ 

yellow oil) was obtained from 2'<i^-hydroxycaitairii«^idoyl)-piperi^sne~l-caib<sQ'Uc acid 
tert-bu£>'l estei (200 m P-82 mmolX EDO (158 mg, 0.82 mtnol), HOBt (1 1 1 mg, 0.82 
Kimol) 3-metfeyi beBzoio acid (102 mg, Q.75 nmol) in DM' (2 rnl,) aad aien heated in 
DMB (2 mi:) at 12Q'*e oveoiigM. 

Example 32 

fert-b^al^l ester 

2-p<3"Cyaiio-pfeeny|)~[l,2,4]oxadiazo^ 

(440 mg, 34.S%) W9^ pbta^ied Ixom 4j4-diSuQi»-pipeddiiie~l,2''diGarboxyK l-tert- 
kityl esier (0,86 g, 3.2inmo1), 3-cyano~A^--hydrox7-benza3Bidine (547 mg, 3.4 miBoi), 
mo (649 nig, 3.4 mraol) and HOBt (459 mg, 3.4 mm,ol)in 0W (5 mL), The secoad 
step was csiiied out at 130 "^'C fe6 binBIVIF (SbiL). 

Example 3$ 
ester 

2-[3<3»Cym>pli8^yI)-i;i>2,4]oxadiaz.ol-5-y!i4>yiTo acid lert-biityl ester 

(240 Big, 29%) ^a3 oMaiiie^d fi-ompyrroMiiie-l,2--dicarboxylic add 1-tert-bulyl ester 
(523.7 mg* 2.43 mmolX 3-cyaiio#%s^Qi£y-ben2m^ wig, 2.44 iimol), EDQ 

(467 mg, 2.44 imridl) SBd HO^t (335 mg, 2.4B imBol) m iDMF (6 rf^. 'O^e second step 
was earned out st 120 ^^C for 24 h in DMF (Smi:.), Work iip was eaicied out as in. Exsmpie 
30, with flash purification of the title compoimd on silica with a mixtis-e ofetbyl acetate in 
dicMcHcometliaB© audhexane. ^H-NMR (CDGk% S (ppm): 838 (br s, IH), 831 (d, IB). 
7.78 (ni, lB)y 7,61 (133, IH), S.2+ 5.08 (a^rotomers, IH), 3.4-3.8 {2-4n, 2H), 2.4 (m, IH), 
2,0-2.2 (m, 3% 1 .47+ 1.29 (2~s, 9H). 
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(8.1 g) was mixed wi& 96 % ibrxme acid (SO mL) aajd heated at 45 -C for I k He reaction 
s mixtiire was concentrated in vacuo. Tlie residue was qiieBched witli saturated sodiom 
bicatboaate and extracted with dicliioromsfeaiie. The orgaaic layer was dried with sodium 
siilfete and concsntrate^. again, ijbe resi^ tntiurated with hexanes to give 4.5 g 
(73.4%) ofl&e title comp(niMs as a is'lute solid. ^SlSiMR(CDCl3), 8 (ppm): Ml (s, IH), 
8.33 (d, Ifi ), 7.78 (d4 iH), 7.61 (t, lil),4. lS: (dd,;!^^ 3 .20|nii I H), 2.84 (tn, 1H), 2.14 
10 (m, IH), L5S-2.00 (m, 5B). 

Ex(mpi&s 35 if} $8 were prepared m described for Example 34, 

Exa mple 35 

3-(3-,Pipe.ndia"2-yl~[1,2,4]oxadiazol~5-y1)-berigoi3i#^^ mg, yellow oil) was obtained 
from 2 -■[ 5 -(3 <.yaiio-plienyl)-[1 ,2,4]oxadiazol-3-ylj-piperid^ 
esier ( i 00 mgf 0.28 nmo!) and 98% fomnc acid (3 mL) at 45''C. 

2- |5-(3~M8thoxy-pheay:l)~ [1 ,2,4] ossdla2©l-3-yl|-plperlcllne 

2~[5-(3-Met1aoxy-pheByl)-[lj2,4]oxadiazoi-3-yl3~piperidiiiQ (131 mg, 83%, yellow oil) was 
obtained from 2-l5'{3-mcfboisy--phsaxyl)4l acid 
tisrt-bu^I est'er (220 ang, 0.61 mmol) and 98% .formic ac;i4 (3nijL) at 

3- |S-(4j4"Dllls®ro-|>lperMfB"2-yl)-|l,254|oxadlag^)l-3-yl]- 

3-[5~(4,4~IMflaoro-piperidffi-2-yl)-[lA43oxadiaz»l-3-yi]-bm£OBitrile (90 mg, 27.5%) was 

obtained ftoni 2-[3-(3-cyaBo-phenyl)-[i,2s43oxadiazQi-5-^^^ 
30 c^oxylic acid tert-'tetyi ester (440 mgj 1.13 nimoi) wi& % fotxiiic acid (4.5 mL) at 45 
^H»iB.(CDCl3), 6 (ppm)-S.36(^ IH),^ 1H% 7.77 (da, 110.7.60 (t, IH), 4.32 

(dd, IH), 3.3Q (m, IH), 3.02 (td, IH), 2.59 (m, IH), LS5-2.30 (m, 4IiX LC-MS Me^291. 



3„i;5^g„MetkyI-plperldla-2-yl)-[l,2,4|oxadtoI-3-y^^^ 

3"[5-(6-Methyl-pipexktiB-'2-yl)41,,2,4Joxadi<iZG^^ (257 nig, 

9i%)«as obtained to 2^[3<3-cyaflo-f heny1)-[l A4iqxadjazol-^ 
pip&Mm&'l-mhoxyiG acid tert-^jutyl aster (340 mg, Q;923 tmwl) mth 96 % Ibrmic acid 
(3v5 itiL) at ^S'^C and ta treated with 1 M hydrochloric acid m eOier (1 w3S). ^MMM. 
(CDCl3-DMSO-d45(ppm): llJO(bs, m)/iO,08 (bs, IH), 8;39 (s, iH),8.35:(d, IH), 
7.83 (d, IH), 7,65 (1, IH), 4.59 (t, IH), 3.40(j% IE), 237 (4 iH)^2ia {m. 2H), 1.85 (m, 
3e:), 1.5S(43H). 

besigOBitrile 

to asolatioiiof2-[5^(3-cyat.io-5-metfaoxyiJhenyI)-[i,2,4]oxa 

carbpxyiic aaidtert-butyl ester (162 mg, 0,42 nimol) m dkbiorowtoc (4 inL) cooling in 
an ice-bsfe was added trifliioix^^ riiL)- Tbe ice-^atli was reB^^aved^er ^3^^ 

and tliea left stmitig fbr an ad&nalliQar. Ailer the solvejit Was imoved m v^ic»^», the 
residue was dissolved m ethyl acetate and Ifeeti wasfcied wiSi sati^ated sodium bicarbonate, 
dried ■over anhydroiis sodium sulfete, filtered and coiicentrated m mcwf? l l S nag (94%) of 
title eompoysd as a white solid, *H NMR. {CDCIa), § (ppm): 7.99 (s, IH), 7.84 (d, IH), 
7.35% IH), 5.56 fbs, IH), 4.66 (m IH), 3 J3 (s, 3.01 (m, IH), 2M4 (m, IH), L92 (ib, 
III), 1 JO Cm, 2H), 1.4^ (m X IH). 

Examples 40 to 42 %we preparedm described for Exmtp 
2~|;5-m-Tolyl~{l52j4|0xadiazol^^^^^ 

2~ t5--m-Talyi'-[l ,2,4|oxadjazoi-3-yi]~pi|jm^^ (97.4 mg, as brown oil) -Was obtairied &om 
2<5-m-tolyi41,2,4]oxadiia25ol-3-yl)^3per5d aoidiert-^Jixtyl esta (194 mg) 

in dichloromethane (4 niL) and txifluoroacefe acid (2 aiL) at room tem^Jsratare for 5 k 
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3~(S-'PymUdixh-'i~yl4li2AW (157 Am%, 93%) was efeiaes! 
from 2"[3-(3-Gyaao-phenyi)il ,2,43o^£a!:Mazoi-5-yi]-pyffoiid^^ acM tejt-butyl 

5 ester (239 mg, 0.70 nmiol) in dioMorometbane (5 nil..) si^d tdfluoroacetic add (1 mL) al 
mmi tmmmm& $(x 4h. ^E-mm {GDCh% B {ppm): a40 Cbr s, IH), 8.33 (d, IH), 7.7S 
{<i, IB), 7.61 Cfc, lH)v4JS (m, l% 3.I4Cm, !H), 3.23 K iH).2,33 (m, IB).2.i5 pi, 1% 
1.95 (m,3H), L57 (br s, IH). 

io E.xamp le 42 

3~(S-MorpfeollB-3-yl-|l52,4|oxadwoi-3-yl)~beBzoaito^^^ 

3-(5--Mo)^boim-3--yl-[X,2i4]oxadia2Gl-3'yl)-be^ (75 ffigj 73%^ coiorless oil) was 

obt^iied torn 3-p<3-cyano-^hmyI)-^|^ 

tert"Mty! «ster (1 44 mg^ 0.4 mmol) with triSuoroacetie add (3 rtd-) m dicMorGme&aae (3 
is mV) at (fC for 60 miis. Purification was pdtfersned % Basil m silica gel 

clsromatography with 5% (2 M ammoma rae&anoi) in dicMoromefiiane. ^H-MK€R (CDCij), 
g (ppiH): §-37 (s,lH), 830 (d, iH), 7.77 (dd, liD;7.S8 (44 lHX4.32 Cd4 lli)> 4.16 (d|i, 
IH), 3.§5 |aa, IH), 3.;S4 (dd, 1H),3.75 (m, XH), 3vl6 (m, IB), 3.02 (m, IH), 2.27 (biv iH), 

20 Example 43: 

3~ |S-(1 -Pyriclm-2-ylmetfe j1-pipendiM-2~yI)-[l ,241 oxsdl azoI-3~y 
To the mi-itiire of 3'(5iiipetidkr>2-yl-[l,2,4]ox.adiii?.oi-3-yl)-ben2omtrile (50.8 mg, 0.2 
mmol) aEd pyridine-2-carbaid^hyds {42.S M5;gi 0.4 tmaoi) in methanol (0.5 mL} and acetic 
Md (0.2ffiL)j 1 M sodium cyanobomhyclnde (0,2 nil^^ Mei- 15 

25 mm, the re^-tioii mixtee TOs diltJt^^ 2 M sd<!ium carbosate and extracted with 

dicMorctmettiane. The organic layer was dried wilh sodium sidiMe asd pmfied by column 
chromatography with 50/.50"ethyl acetate/hexaaes to gi ve 47 mg (68%) of the title 
GompouBl HMa CCDCia), 6 (ppia): 8-4S (d, 1H), 8.39 (s, M ), S32 (d, IH), 7,77 (d, 
IH), 7.62 (jKi,2B5. 7.46 (d. lH)/7.12(t, 1H), 413 (t, iH), 3.73 (q,2H), 3.02^, IB), Z44 

39 (m, IH), i.S^9~2.14^2H), L50~LSO (m,4B). LC-MS MH- : 346.2 



Exainpks 44 to 60 were prepared as described for Example 43. 
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Exaxsple44 

3-p-(I -Pyridan-2-yImethyl-pipendtj--2~yl>|; l,2,4]oxadiazol-5-yl]-beszoaitiite (21.6 mg, 
5 22%, clear oil) was obtained from 3<3-pipendia-2-y|~[l,2,4joxadiaiZG.i-5-^^ 
(Wmg, OM xrniol) aadpj^&e-aHsaifeaMe^^ 0.55 isiiHol) m issl^ 

aM acetic SMsid 0).28 mL) at to roomle^^mtee with sodl^am crpiiiC^orbljj^de (0,41 
iiil^ 0.41 OHRolv IM IHF). ^H^NMR(CDCb), S (ppm): 8.46 {dd, 2H), 8.37 (dd, IH), 7.85 
(dd, IH), 7.64 (m, 2H), 7.46 (d. Hit, 7.1 1 (dd,lH), 3.88 (dd, IH), 3.80 (d, IH), 3.52 (d, 
le IH), 3.01 (m, IB), 2.3:Q <m, i!fl, L99%n, 3H), 1.^ ^ 23), L42 (ni, IH), MBT 
B46.2. 

BxaiBple 45 

IS, 3-[5-(l~11iis?x>l-2-yImethyl-piperidiii--2-yI)-C mg> 
86.9%) was oMsmed torn 3-(5ijipeHdin-^^^ 

ixigv 0^2 lismol) witk tMpfflle-2-<iajfeaMsijyde^(^ 0:24 mmpi) ajid miimi 
triacetdxyboroliydride (59 J lag, 0.28 inmdl) fed dibMoToe^^e (1 rnL) at room 
temperature for 2 h. 1SIMR (CDCla), S (ppm): 8.40 (d, IE), ZS2 (M, IH ), 7.78 (m, IH), 
20 7.72 (d, !H), 7.67 (t, IH), 7.26 (d, 1% 4.26 (% IH), 4.03 & 3.09 (n% mX 2.60 (m, 
IH), 2.07 (m, 21-1), 1454,80 (nv4H). 

3- {5~[l~(i-Mfi%i4 //-imidaKoi"2-yIme%i)-pi^^^^ 
benxomtale (49 mg» 70.4%) mas ofetalned J&dm 3^(5-j}3peridlnh2^-[l,2,4^ 
bemsoaitiile (50.S mg, 0:2 aimol) \¥|tli i~mQ^yHE4mimQlQ'2^c&tb&M0^^^ mg, 
&24 nmQl) aiid sodium tTiscetoxybGrohy<M^ 0.28iimiol) md ^MomdSmm il 

30 i3il>) at room tempetarum for 2 h. -H MMR (CDCIg), 6 (ppm): 8.39 (s, IH), 8.32 (d, !H ), 
7.80 (d, IH), 7.61 (t, IS), €.87 {s, IH), 6.82 (s, m), 3.96 ft IH), 3.75(8, 3H),3.67 (dd, 
7Bi> 3-95 (m, IH), 236 (m, IH), 1,98 (m, 21% 1.454.84 ^m, 4^). 
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i55 mg, :76J%S) was ofetaia^ 

(50.8 tag, 0,2 itmol) with 6-me%Ji)yddm4^ 0.24 iiiBioI) asd 

temperature for 2 to. ^HmiR (CDCI3), 5 (ppm): 8.39 (s, lB), S33 (d, m % imM^ lM), 
1.59 it, IH), 7.53 (t,lH), 7.29 (d, IB), 6.97 (6, IH), 4,14 (t, IH), 3,71(dd, 213), 3.03 #R, 
IH), 2 J4(m, m 2.G0 

343 -( 1 TMazoI-2-ylmetliyl-piperidm-2-y^ 

79%, vMXe solid) was obtai»ed from 3-(3-piperidiG-2-yI-[l ,2,4]oxadiazo1-5--yl)- 
ben2cmitEife|;50 mg, 0.20iiimol) and tMa?oIe:-2^^c^bd4#y4« (l^^^^^ 0.22 umoi) in 
dicMoroetbsm {I ml^ wife g^disMtdac^^ tag, 0,29 hjhjgI).: 

f m-iiicalKm was perfeaed onsilfeagel ttsm^ -H-Mila (GdOa), 

5 (ppm): 8.47 (dd IH), 8.38 (dd, IB), X88 (dd, IH), 7.67 (m, 7.29 (d, iB)> 4.03 m 
1H),3,90 (dd, 2H), 3.12 Cp, lH), 2.49 (m, IH). 1.72 (m, 6fi). 

92%) was obtained jfroM 3-<5~pyrro1idin-2-yl4i,2,43oxafi^azai-3-yi^ (49.5 mg, 

0.21 nimol) sad ihia2;ok-2-&arbaldehyd€ (19|a., mmol) Ik dicWoroetlaaBe (1 mL) 

sodimMacetoxyboi^ydride mg, QM mimS}.^mms^^mpmfomsi on 
siliea using 15% etfayl acetete, 25%dicljlorom^aae mte ^H-NMR. (GDCJa), § 
(ppm); 8.40, (brs, IH), 8.32 (4 1H),7.78 (d, 11!), 7.69 (d lH), 7.60 Ct lH)> 7.27 Ij^afM 
obscured by CDCis), 4.32 fyn, IH), 4.27 (dAs. 1% 4.17 (dAB, IH), 3.31 (m, IH), 2.81 (q, 
IH), 2.34-2.44 {m, HI), 2.09-2.30 (m, 21:!), 1. 97-^2. (>4(^ 
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(22 mg, 59%) "^'Bs obtained &dm 3 r(5-piijeri&4~y!-£ 1 ,2i4|dxadiazGi-3-yi)-benzonitiiIe 
(25.4 liig, 0,1 mmol) mfe S'Chloro-^yndia^ sig, G.12 mttiol) as^id 

sodiimi toacetoxyborohydride (29.7 isg, 0.14 xnmoV) and dicMoroethane (0.5 ml,) at rooiri 
te3tHpemte3#r ^H mm (C3r>Cy, 8 (ppm): 8.45 <4 1 H), 8.40 (d, 10 ), S.32 (dd, IBX 
7-80 (dd, IH), 7,63 (m, %H), 7.69 (d,lt),4.i4 (t, IH), 3.73 #4 2H), %Q1 <m,M}, 2M 
(m> 4H), 2.03 (% 23H), L454,8B (iKi, 4£l), 

Exampl e 51 

2-{2-(5-m-To!yl-[ ! ,2:,43Qxadis^^ 

yellow oil) Was obmined from 2-|'3"m4olyi-[l,2,4]oxa<^^^ 0.13 
mmoi) and pyridiiie~2-e^bald^h^ \iLi Oil3 ntnioj) in dicbiDroet^ilBie (I M^) w^ 
sodium triacetoxyborohydnde (37.8 mg, 0. 18 nmoi), S*imiicaiioxi was psrfoMied oil silka 
gel using 10% acetone in hexanes. ^II-NMR (CDClj), S (ppm): 8.47 (dd, IB), 8.49 (d, IH), 
7.96 (m, IH), 7,62 (dt, 1H),7,49 (d, l%7.B9 (da,2H)» 7.10 (dd, XH), 3,83 (m,2H), 3.50 
(a, IH), 3.05 (a, IH), 2.44 (s, 3H), 130 (ip. Ml 1,72 Cm, 61?). 

3™ {S- |l-(5-Flo sro-g>7idm-2-yImetMyl>-piiserifc^ 
beBzoBitrile 

3~{5-{:i-(5-Pluom-pyridsa'r2rylm©tliyl)-pip 
(22 mg, 30%) was dbl^ised&ki S^^is^ 

(5 i.4 mg, 0.202 tnmol) wiSs 5-Siioro-pyfidme-2-csrbaideli3^de (38: mg, 0.303 mmol) and 
sodium triaceto7<yborohydiide (60 ing, 0.28.3 niaiol) as3.d diGMMdethaae (1.0 ihE) M reom 
temperature for I h. -H NMR (CDCI3), S (pp^i): 8-41 C4 IH), 8.31 (m. 'ZH.), 7.77 (dd, IH), 
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7M$, IM), 7.49 IH), 735 Mill), 413 (t, IB),; 3.72^4 2H)i 3-00 Cm, IH), 2.42 (m, 
m), tm (m, L454 .88#i, 4e). LC-MS ME* 364.14. 

16%, llgfet yellow di) wa^ olataM tpin 3^(5iMssM>Hfc4^-[i,2i4]ox 
Ijenamitriie (60 mg, 0.23 siimol) aad i)}^ 0;24mmo1) iij 

diebloroetliane (2 niL) wife sodmni tsiacsmxyborohydride (68.9 mg, 0.33 Eamo1|. 
BilificatioB was per.ft>rm.e.d on silica gel usmg 30?4 ethyl acetate in hsxanes. ^H-MvIR - 
iCmh), & 8,30 |m,lB), IM ixn. m, 7.61 (m,:2HX 

7 J4 fin, lli), 4.S9 (M, IH), 4.39 (41% 4.22 (d, IH), 3.97 (dd, 2H), 3,55 (m, 2M). 

(^4mg> 61 .3%) was ofetaM 

(50.S nig, 0,2 mmol) wiili 3-mefeylr-|>yndiae4-^carbaldeh^^ 

sofa triscetoxyborohydride (59.3 mg, 0.28 mmbl) aad dicMojpDe&aiie (1 mL) at room 
temp^atore for 5 mm. NMR (CDCI3), 5 (ppm): 8.42 (d. III), 8.34 (m, 2H ), 7.78 (dii, 
1% 7.61 IH). 7.42 (4,113, 7.06 Cdd,lH), 4.13 ft 
2;44#i, iB);2.3S (s, 3P), lOQ Csa, aB), 1.45-1.93 Cm, 4H). 

(40mfe 5:5.7%) was obtaiaed tai 3-(5-pi|) 

(50.8 Kig, 0.2 tnmol) with 4-mMsyl-p)*idise-2-ca^ ^48.4 mg, 0:4 imol) and 

sodm triacstDxyborobydxid© (59.3 Big, 0^8 namol) M drnMrnrnthm^ il mL) at room 
temperatere &r 5 roia. 'H mp. (gOCfe), 6 (ppm): S.40 (d, IH), «32 (m, 2 H ), 7-77 (dd, 
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1% 7.50% m},7M-^E),mS^ l%413 0, 1H),M8 #$, 213), S.03 (m^ IM), 2.42 
Cm, IH), 2a7 i% m> ZM (s% 2H), 1.45432 (m, 411). 

(37 mg, 51.5%) w^s obminsdir0ffi3'(5-pipen(in-2-yl^[l,2,^^^^ 
(50,8 mg, 0-2 ittmol) with 5-metbyi-p>TidjBe-2-osrbMd;ehyde (4S.4 mg, 0.4 mmol) asd; 
sodiUln tiiacetox>-boK>hydr:de (59.3 mg, 0,2S mmol) and dicbJoroethaxie (I iiiL) at room 
teii^ljesatmre fer S ims. ^H NmCGPCH S Qjpm): 8.4I ($, lli), 8.33 (d & 2 H ), 7-78 (d, 
m% IM a IH), 7.44 (dd, IH), 732 (4 1% 4.13 % la), 3.69 (<M, 2H), 3.02 (m, IH), 
2.41 (m, lH)/2.27 (s, 3li), 2.03^ 20), I.4S-i ,^ 4H). 

3,|5u[| .(X .■M©tby!-lH-beazoimidazo1-2-]te!&yl^ ,25.4]oxadk5fiGl-3-yi| - 

besnzoidtfile (63 mg, 79.1%) was obtained &om3<5-piperidin-2->44l ,2,4]oxadi;mil--3-)d)- 
beB^oiiitriie :{50.:8i3]6g, G,2:nmol) 'W^^^ i-m.ethyi-2-fomyibeBs:.miidazole (32 mg, 0.2 
ijmio% sodiiini triac6to?Eybpmbydii<Je ( mg, 0.2S suTioi) Md dieMotDethmie (1 mL) at 

(d, m), 7.62 (4 HI), 7.59 (t, IH), 7.30 (4 IH), 7.20 (m 20), 4.02 (i IH), 3;90((id & s, 
5U% 3.00 Cm, IH), 2,43 (m, IB), 2.01 (s, 2e), i-4S-LS8 (ol 4H}. 

3-[5-(S-M:etlsyW-$yrldls-2-y^^ 
BeBSbiilWIe 

(4,5 ffig, 12.5%) was obtained fk)m 345-(S-m^byi-piperidir^^ 

beazQsifeii© Imdrochloride (30.5 m|, 0.i mtnoi) with j5yri#De-2~carbaldeliyds 0.2.9 mg. 



OM mmoT)> sotoni Mae^aoc^ (31 .S mg, 0,15 ffimol) trieiiylamme (50 

S.49(d, IH), 8.30 (d, IH }, S,23 (dd, IH), 7.75 (dd, IH), 7.61 (m, 3li), 7.05(td, IH), 4.28 
(d4 IH), 3,86 (d4 m>. 2.70 |m, IH), 1.50-^.10 (m, 60), LQ5 <d, 3H). 

3-i5.(4,4-0ieuoK>-i-pyndm-2-ylmeffiyl-i>iperi 

(1.3,5 mg, 35.4%) was obtained from 3-[5-(4,4-dlf1i!oro-pperidinr2-y1)-[ L2,4joxadiazoI-3- 

soditm tj-iaeetoxyfeprohydrtiie (3 1 . B mg, 04 5 mnioi) asld aicMorc^&aiiie (1 tsL) at mot& 
teojlier^re IB)^ 8^39 ^ IH ), 8.31 p, 

IH) , 7.79 (dd, IH), 7.68 (m, 2H), 7.44 (d, IB), XIS (dd, iff), 4.37 (d4. IH), 3.8S: (d^, 2H^ 
3.25 (m, IB). 2-73 (m» IM), 2.40-2.65 <m, 2.00-a.22 (k), 2B). 

Isei^oMttrlle 

3..[5-(4^4.Difluora44Mazol-2~ylmethyIi#er^^ 

(9.1 23.5%) was obtained from 3-[5~(4,4-diSuorO'^piperidiB~2~yl)-[l,2,4]oxadiazo!"3- 
y!>fcmzoiiti-ile (29 mg, (|i imBol) withtfeiaEole-2-caibakiebyds (13.6 mg, 0,12 mmol). 
sodidM xdacetox545orGhydiidepi,S s^^^ 045 iiifiaolJaxid dieM^rpetfeaa^ mL) at room 
itmp^&m-^ QVmm- » (CM3). § (ppp): (3, IH), S.34 (d, IH ), 7,80 p 

II) , 7.71 (d, IH), 7.62 (t, IH), 7.32 (d, IH), 4.47 (M, 1% 4.17 (dd, 2H), a.S^C^n, iH), 
a.§5 (m, IH), 2.40-2,75 (m, 2H), 2.05^2.25 (m, 2H). 

3<5-FipeaiaiH-2-yi-[i,2,4;ioxafSa2Dl-3-y^ mg, OJimiiol) was mixed 

\¥itii2-(cMoromeihyl)qulnoiiseM&iiGfe^^^ !Bg. 0.22 iDisiOl): aijd 

diisopropyfetbylamiEe (129,3 lag, 1-6 mmol) iii DMF (2 ibL) at 80 °C for 20 h. ll^e 
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reaetloa mixtisre was jjomed into water an4 extract^ mtii 4icli^oimeteig/13^^ 
layer was washed with water and brine, dried widi sodmm sulfate, pijdSed by cohmm 
cliro.'matogi'apliy with S'-IO % e&yl acetate m liexancs to gi ve a colorless sticky oil This 
sticky oil was mixsd with 1 M HCI in ether (0.4 ml) and triturated witli eihyl acetate to 
gi¥© asi of^wbite solid, 45 isg (48%)- NMR (GDCI3 -i-DMSO-dg)^ 6 (ppn^ (d, 
IH), 8,70 (d, IH ), &.16 (m, 3p), 8.07 (d, IB), S,GG(t, IH), 7.S4 (a^ 2H), 7.63 Cm, IB), 
W ^m,3H), 3-30 (m, IB), M(5Cm, IK), 2.04-13^ (ta, 2H), (m, 4If). 

Examples 62 to 79 were prepared m described for Example 6L 

bsiizx>riitrile (15 mg, 19.6%) was obtained ftom 3-(5-pxx>eridm-2-yI-i;i,2,4]oxadiazol-3-y!)- 
beixxonitriJe (50.8 mg^ 0.2 mmol) witii 2-(cM€>mmeisyi>1»efian!ii:d^ole .(3 
mmol) ^ diisopixjpjiie^ mOlv!F(^ ml^ atSQ "^C fbr ISii. 

'H m&i^(%^mm^,^1^m)-^^ {A, ll), g.25 (s, m% 7.83 (d, IH), 7.65-7 J6 
(m, 311), 7.53 (t, IKl 467 (m, 3H):, 3;21(m, lH),2.82(si3i, IB), 2-24 (m, 211), X. 65-1.90 
(in, 4H). 

(ISmg, 49.2%) was obtained irom 3~{S^!en<^%y\-l 5 »2,4]oxadiaiKjl-3~yl)-ben2»iiitrile 
(25,4 mg, 0.1 imiiol) with 4-cyoromethyi-2.-me%lrMa2oie-&ydiodaQiide (22.08 mg, 0,12 
mm.Q\) m& diisopropylefeylaiaiine (64.6 rag, 0.5mmol) iii IMF (1 isL) at 80 for 6© k 
temm S (pprn): S.43 (d, IH), 8.35 (dd, IH ), 7-78 {d, IHX 7.61 (t, IH), 6M (s, 

IH), 4.12(t, IB), 3.74 (dd, 2H^, 3.10(m, IH), 2.62 3H), 2.54 (m, iH), 2.00 (m, 2H), 
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3-{541-(i-BeiKiyl-lif-imidazol-2-ylmethyl>-piperid 

beazomtrile (8 mg, i8.S%) was obtsiiied from 3-C5--pipeiidia-2-yl-[l,2,4]oxadia2ol--3-y!)-- 
hw&omtnh (25.4 ffig^ 0.1 sssnoi) u#h l-bensgfl-a-cMQrome&yi-I^T^ 
hydrochloride (29.2 aig* 0^2 jmrtol) gixd diisopropyietliylsmme (64.6 mg, O.Smmol) ia 
mm (1 ML) at BO^ ibr eO b. ^B lMl (CBCl3), S ^ppiia): 8^^^^ (s, IH), S.24 (d<i> IE), 
7.76 (dd, IE), 7.58 (t, IH), 7.28 (m, 3H), 7.10(d, 2H), 6.93 (s, IH), 6.86 (s, IB), 5.36 (s, 
3.93 (t, IH), 3.66 (dd^ Ze), ZSBim, IH), 234 (m, 11), 1.92 (m, 211), 1.45-1,80 (m, 

4H). 

|§ xamptej6g 

3:.[5-(4-pyridirie-2-yknsthyl-morplioliB-3-yn ,2,4|oxadi0Xol-3-yO-bei53:dsitdle (2S mg, 
28%, light yeiiow oil): was ofetaiBed from 3-(3-ttK)rpholixi-3-yi-[l,2,4]oxadiazol-5-yl)- 
ijeozotiitrile (75 mg, 0>29 mmol)* 2^i<x>5yl dbtlfirideiiydr^^ (72, W ijimol) and 
dilsopropyfeihylaimi^ 

8.54 (t, IH), 8.41 (d, IH), 8.35 (n), IH), 7.79 iH). 7.67 (m, 213), 7.43 (d, lH);7.1g {<M, 
IH), 4.21 (t, IH), 4.06 (4 3 (oved^lfig, m, 4H), 3,18 (m, IH), 2.61 (m, IH). 

Exam ple 66 

2~Broiiio-6'bn}mom#3iyl-p}ddme was pre^ 

2.7 nimol) with MBS (540 mg, 3.03 nuuol) and AIBH (50 mg) is tetracMoiocarbou. 3-{5- 
U-C6-Brdiao-pyii€fe~2-ylme(iiyl)~pipe5ridm^^ 

ing>90;5^ was obtdnsd fern 3-(5~pipe^^ (254 
iBg, 1.0 mmol) wife a-tomo-e-bfomom (466 mg, 1.39 mol) and 

dilsopropyig%lamine (517 mg, 4.0 mmol) mDyr (10 80 fcr 18 k MMR 
(CDCfe), 5 (ppm): 8.4Q (d, IH), 8.32 (dd, IH ), 7.79 (dd, IH), 7.61 (t,. IB), 7,54 (d, 2H), 



m 

733 (m, Xli), 4.15 (t, IH), l7S(d^, 2H), IM), 2.4Sf IHX 2^04 (m, 2H), 1.50- 

1.86(m.,4H> 

EsaiHgle .§'7 

y|}4jen2£>aitrife (64 sug^ 7^.3%) ws okafeM toHi 3:~(5isi|>e!Mm-^-ofi-[l,2,4]o^ 
:yl>benzoBitnie {50.8 mg, 0.2 xsmol) with 2<MoroiiieftQ.4-4H;Taetfaoxy-'3,5~diffiethyl- 
pyridine (44.5 mg, 0.24 mmol) aud diisopropyletliykmme (129.3 sng, 1.0 mmol) in DMF 
(2 laL) at: go '^G ibr 22 h. MMR (CDCls), S ippm)- ^^"^ (^y iH), 8.32 ((14 1 H §,10 
IH), 7.7B(a^ IH), 7.62 (t, lli), 4.10 (t, lHj,3.72p (S: s, 5% 2.97 (tn, IH), 2.43 (m, 1H)> 
2.27 (s, 3H), 2.18 (s, 3% 2,S4 {m, 2H), t46-l.S2(n3, 43), 

2~GHoro-6%omomethyl-pyri:dm& was prepared ^im 2-cMoro-6-iBet^iylpytidiae (638 nigj 
5.0 misM>l) wife MBS ^96.5 mg, 5.6 aiJd ^K (^ 
..[l-(6«ohromo-pyridiii-2-ylmethyl>pipen<K^^^ 

mg, {pantitaiivs) was obtained from 3-C5-pipeiidm-2-yl-[l ,2,4]oxadiazol~3-yl)>beozomtrile. 
(300 $iig, i.lS mmol) mM cm4.& l-piiloro-^'brGiaofflethyl-pyiidine (640 mg, 3. 12 imnQl) 
snddiis(#ropyieth3?Iaimns(m mg, 5.0 imppl) in DMF (8 trO^y&t&QX m U 
MMR (CM), a (ppni^: 8.40 (d, IH), §.33 (^4 (iM, IB), 7,62 (q, 2% lA&i^ 

m% 7 J 8 (4 IH), 4.16 (t, IH), 3.75{d4 3.04 |ia, IH), 2,49 (m, IH), 2,04 (m, 2H), 
L50-LS6(m,4l-[). 

2-BromometfeyI-pyrazms w3spi^ai®d fep2-^%l'^^ 1.0 mmol) wife 

■NBS (199 Sig, 1.12 mmol) and AIBM (18.4 isg)m tetEadito 3-[S-(l- 
Pyra2in-a-ylinetlQ4~{5ipeHdin-2-yl)^^ Kig, 39.1% ) 
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was obtMiseS t»m 3-(5-ftipendo^2-y^^ mg, 0.1 IS 

msio1)\vitii crude 2-|)ix^ asddH8opropylettoytome(76.;2 
tag, QM mmoX) m BMF (L5 ml) at 80 fer 50 li. MR (CDCh% S (ppm); 8.74 (s, 
IH), 8.44 (dd, 41:1 ), 7.79 (dd IB), 7.62 (t IB), 4A9% IH), 3 ,82 (dd, 3,03 (m, Ui), 
2.49 (m, IM), 2.06 (m, 215), L504,8$ (m,:4H),: 

Exam ple 79 

prepared fi-oai 2«metliyl-pyriiiiidms (94 mg, LO mmol.) 
with (200 mg, l.U uimo!) and AIBN (18.4 mg) ia tetrachlomcasbou (2 mL). 3-[5-(l~ 
|^TOiHdia--4~ylineaiyi~pipe.ridin-2.~yi)-.[l^ 

was obtainai from 3~(S-pdperidm^2~yHl,2,4Joxa{MM^ mg, 0. 12 

inmol) with crude 2~bit>iaoBaethyfcpyrisai^^ (1 J mmoi) aad iiiisdp 
(mMing, 1 J tiOJOMJl) ni DMF (1.0 lal^ ai 80 "C for m h. KMR CCDCI3), 5 (ppm) : 
9.10 (s, iH), 8.70 (d, IH ), 8.40 (s, IH), 832(d, IH), 7.79 (d, IH), 7.61 (dd, 2H), 4.20 a 
iP), 3.77 (dd, 3,03 im, mi 2.49 (m, IH), 2.09 (ib, 2HX 1 .504.86 (m, 4B). 

3"{54:i-(5-MethyI~[i,2,4]oxadiazoi~3-ylir.etbyI)iaiper;di 

h&mmtnle (16,2 mg, 23 % ) was obtained froia 3-(5-pipsiidm~2-yl-[l,2,4ioxadia2ol~3-- 
yl)~beji2:omtrik (50.8 mg, 0.2 mmpl) with 3Hj1ilofomet!iyi"5-me1feyl-[i;2,^^^ (59 
mg, 0.44S iimoi} an<t diisapropylethylMnne (^^ mg, 0,S01 smioi) k BMF (L5 lal^) at 
SO ''G for 20 k % MMR (eD03), § (ppni): 8,44(8, !E), &36(d, IH ), 7,79 (d, IH), 7.62 (t, 
ill), 4.25 (t, IH), 3.S3 (s, 2H), 3.12 (m, IH), 2.61 (m, 1H),2,57 (s, 3H), 2.06 (m,2li)» 
1.504.S5 (m,4H). 
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2-Biomomelliyi-4-cblorop>aidine was prepared from 2-niefeyl-pyn,diiie (127.57 mg, 1.0 
uaasol) witb iSlBS (199.2 rsg, i J^mrnoO aad AIBM (iS.4 sig) m ietrachlorocarbosi (2 mL)- 

C5I mg, 67J% ) was #tame4 from 3'(5i??peridin^2^5'l--il,2,4joxEdia^ 
(50.8 mg, 0.3 lainoi) wi& crude 2-brom0methyl4-c^&>^ mmal) md 

diisopropyletliyiamme (129.25 mg, I.O mmo!) in DMF (1.5 mL)st::80**C for201i. 
lWL(eDG]3), § (ppia): S.39 (dd, 2H), 831 (dd, IH ), 7.79 (dd, IH), 7.61 IH), 7.55 (d, 
m), tm C^d, 2H), emit, IE), 3.74 {d42H), 2.00 (m, IB), a^S^m, 1H)3{)5 Cm,2H), 
!.5Q^i.S6 imAM% 

ISMle 73 

2-Biom;Qinetiy!-li3iazolM-c*]b wa^ prepared l%om 2-metfayi- l,3-&ia5s>ie-4- 
earboasMie 024 mg. tO imnorj with MBS (199.3 mg, 142 WJl) mS- MBM (18.4 mg) in 
tetrachtorocarbon (2 ml.). 2-{243-(3-(Dyaao~pheayl)7[i2^^ 

ykie{hyi> -tMazole-4-cait>o»itrile (56 mg, 74.4% ) was obtained from 3-(5-piperidiii-2^yi- 
[l;2,4]oxadiiizol-3-yI)--benzoQitriie (50.8mg, 0.2 nimol) with crude 2~'oromomethyi- 
tMaz6ie-4--carfeoffltrik (X.O mUol} md diisoproijykthylaiaiiie (129.25 mg, 1 .0 iiBiio!) in 
PMF(i.5 ^ SO for 20 lL^ifiM(C003^, 5 (ijpiB^: 8.38 (d, IH), 831 (dd, IH), 
7 j7 (s, 1H|;?.S0 (dd, iHj, 7.62 (d, IKL 4.30 (t, IH), 4.60 (dd, 2H), 3.07 (m, IB), 2.62 (m, 
III), 2.1 1 (m, 2H), L6D-I.S0 (m, 4H), 

2-Bromoiiiethyi-beri2;otMazote prepared ftom 2 

mrml) with MBS (X99.3 tag, 1.12 mmol) and (18.4 mg) is tetxacMorocaifeos (2 ml^). 
3„[5-(l .B ©motMazol-^-ylmefeyl-piperidm-2-^)-[l ,2,4]csxMta2©l-3^4js8izo^^ 0.1 
mg, 6.6%) Was obtdDfidfixmi 3~(5-fiperidM-^ (30 
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mg^ mmol) wi& erade 2-bromometfeyl-besiz;otjlilazole (L0^^n^^ mid 
msmtmlsmf/lmjdm (129.2s mg, l:0Bjnaj|) m DMF (1.5 mt^ ^ SO «G for 20 h, 
mm-iCDa^l & (ppm): 8.4% IB), 8Jm IH), 7.93 IB), 7.88 (d, m), 7.77 (d, IH), 
7.61 (t, IH), 7,44 (t, leX 7,36 (taH), 435 {t, lH), 4.16 (d42H), 3.16 (m, IH), 2.72 (m, 
IH), 244 (iB, 2H), L60-1.82 (m, 4;^). 

6-BrdiBome&yl-i!lcotjnonittiie was prepared iksm 6-»iethyl-isic»ti^^^^ 1 .0 

mmol) witli NBS (199.3 mg, 1.12 inmol) asd AIBN (18.4 mg) m tetracMo;rocmi>on (2 nil.). 
$-T;{2-[l'H[3~CyasK»«plieayi)-[ i ,2,4]o3£pdj8?50l-5-yiJ-piperidi»--l -yteetliylj-nicoitmoiataie (28 
iSg, 64 %) was oMained fern 3-(5-piperidm-2-yi-[l ,2j43oxadiazol-3~yl)-b©szo3Ktiile (30 
mgf 04 18 naaol) wi% crude ^brcHm:oiriflhyI-^iiGdt^^ p.O ipsaoi) aad 
diisoprOfa'Mij^aim^ (129:25 mg, 1 J mmol) Im DME (1.5 ml) at 80 for 20 h, 
me. (GDGls), 5 (ppm): 8.76(d, IH), 8.38 (d, IH ), 8.31 (dd, IH), 7.95 (dd, IH), 7.79 (d, 
IH), 7.71 (d, IHX 7-61 (t, IH), 4.17 (ti lH), 3.83 (dd, 2H), 3.00 (m, 113), 2,45 (m, IH), 
2,04 (m, 2if , L50-L90 (m. 4H). 

3- ^5.[| ..(5-Methyl~isoxazoi-3--ylmethyl)-piperi^^^ 

benzbniMI© (29,2 tag, 64 % ) was obtained fiom 3-(5~piperldiii-2-yi-[l,2,4Joxadia2ol-3- 

y^beiJEomtrile p5,4 nig, Q.l{) iimol^ 3-bromome*hy^5*^^ 

0.15 iMTtol) aad diisbpisG|iiyfefe mg, l.() iimiol) m DMW (1.5 mL) at 

for 20 li, NMR (mChl 5 (ppm): 8.42^ iH), S.35 (dd, ffi ), 7,80 (dtl, !H), 7.62 (t, 
IH), 6.02 (d, IH), 4.0? (dd, IH), 3.64 (M, 2H), 3.03 (m, IH), 2.45 (m, IH), 2.40 (s, 31!), 
1.97 (m, 2H), L45~1.86 (m, 4B). 
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(2,8 mg, 5%) Wigs oblaiKedfi^m 3-4Ke^ 

beiiz,oTiitrile (40.6 mg, 0.14) witfe 2-cbloromfetbyi-p>'ndiae hydroohlonde (35.1 mg, 0.21 
WBioi) aBd dilscpxjpyl^sjtomep overnight 
.%2M<CDCi3X S (ppi33): S.S1 (4 IH), 8.04 (in, m7.90 (d, IH), 7.61 (t, IK), 7.46 (d, 
IH), 7.35 IH), 7.13 (m, liJ), 3.^4 {s, 3e), 3.8S (m, IH), 3.82 (d, IH), 3.52 # IB), 3.Q2 
(M, IH), 2.32 ^ IE), 2.m.8Q Cte, SE), LS0.1,29<m. 3H), 

Example 78 

2- i2-{5-(3a^^asoxyi-3)li^ ^,4]oxjKlia£Ql~3~yli^pierid!ii^ |4.& -mg, 
yeiow Oil) was otessed ftom 2^|;5-(3»£ns^^ 

(60 mg, 0.23 iiuBol), 2-picoIyl cblonde hyditKiMoride (75.9 mg* 0.46 mmol), 
diisop-opyl^hylamine (0.20 mL, LHmmol) aadDMF (3 mL) aJ 120"C for 1 h. ^H-NMS. 
((JDCis)* S (ppm): »(d, lH), 7.66 (m, 3£IX 7.44 (m, 2Ji), 7.10 (m, 2H), 3.86 (m, 
3.50 (dJH)^3.05 (in, IH), 2.26 trn, iH), 1.82 (m, 5H)> 1.0 (ni, IH). 

3- |5-(l"Pyrldm-2-yImetiiyl-pYrrc>lldiM-2-yl)--P3?4]oxjidiszsl-3-yl|" 
3^[5-(l-PyiidM-yJj»e%i-i)yrE0fidiB-2-y1)-[L2,4]ox^ (35 mg, 
50%) was dfetsMed tei3-(5i5yi!mK mg* 
0.21 mitioi),2~|sicolyicMoiide hydro mg, 0.51 lamoIX diisopropyletfeylasiffi^ 
(0.25 mU 1.4 mmoT) and DMI? (2 inL) at SO^C for 16 h. Mlcatioii was p^rfomsed on 
silica using 5-33% ethyl acetate m dicMoromethane. ^H-NlvlS. (CDCk), B (ppjn): 8.49 (d, 
IH), 8.37 (brs, IH), 8.31 (d, IH), 7.77 (d. III), 7-57-7.62 (m, 2e), 7.3S (d, IB), 7.11 (m, 
m% 4.22 (m, IH), 402 (cks, IS), 3.89 (d^, iH), 3.20 (m, IJI), 2.70 (q, IH), 2.37 (m, 
l%2,05-2.30 (m, 2iJ)r 1-^0-2.84 (m, IH), (sK5terHI^ #o iiidlGaied of DMF 
pre$eBt). 
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1- F^iidiii-^-yteethyl-piperidm^^ acid mettij^i estei: (50 mg, 0.013 mm^l) was 
mixed wi^ iV^Myfexy-S-nietlioxy-isenzaraidme (29 mg, 0.174 isimol) and sediiim teri- 
biitoxide (19 mg, 0.20 mmol) in toiiieile (0 J uiL) in a sealed vial at l3Cf C for 10 min. Tfae 
teactton Biixture was eooledt down and dilated with diclilorometliaiie, washed with water. 
The title Gompoimd was pmified by silfcp gel coloum chromatography with 20-30 % etliyi 
acetate m hexaaes to give a colorless oil, 20 mg (32.7%). NM-R (CISGIs), S (ppi?^}- 8.50 
(d, U!), 7.6t|m, 3E), 7.47 (d, ffl), 7.38 (t, 7.13 (dd, IH)* 7.03 (dd, IB), 4J1 (t, IH), 
3.88 (s, 3H}, 3.73 (dd, 2e}, 3.04 IH), 2.42 (m, lH), 2.;(B:(m, 2H), 1.464. 

Examples 81 to 86 were prepared as described for Example 80. 
(i?iy)-2-[2 ■(3-Tliiopbea-2-y1-{l ,2,4]oxsdiaK6i-5-yl)-|#^^ 

5.67%) was obtained from (5)-l-pyridln-2-ylmetbyl-piperidin.e-2-carboxylic aold^^m^ 
ester (46.S nig, 0.2 mmol) wifli N-hy<tey*Sao|>he9e-2-carboxainidjne (28.4mg, Q.2 
irnno!) aiid s<xiium fep^bxitoxide (1^.2 mg, 0.2 mii5.ol) ia toiiiene (1.0 ml.) in a sealed vial 
at lM:ibr2l)h. ^MmiRiCDCls), ^:^im)' S-51 (d, iM), 7Jl(d4 lH),7.63 (t4 iH), 
7.49 (m> 211), 7.14 (te, 2B), 4.10 pi IH), 3:72 (<id, 3.02^, 1% 2.41 (m. IH), 2.01 
|m, 2H), 1.454.90 (m, 4H). 

2- |;2-(34*h^yl«[i,2i4]oiaaia2:ol^5-yi^ p6.4mg, 24%* clear 
oil) vws obtained St^MMhydroxy-benzamy mfnol) and !-pyridia-2- 
ylmethyi-pipendine-a-carboxyac acid methyj ester (50 mg, 0.21 mmol) with sodium tert- 
biitoxids (20.5 JHg, 0.21 mmoJ) in toiuenc (I mL) at 120°C overnight. Pimfication was 
performed m silica gel using aestojxs ifihexases. 'H4®s4E (CDCl^)* ^> (ppm); S-Si (d, 
IH), 8.10(d;2H), 7.6S (t, IH), 1M(m, m,lX4r (dd, IH), 4.12 (t, IH), 3.73 (dd, 2H), 
3.04 (m, IH), 2.43 (m, ll-l), 2.05 (m, 1.69 (to, 4H). 
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2~t2-<3-4n-T0fyl-[l,2,4|D3ca^^ (1€4 mg^ 24%, 

light yellow oil) ms dbtaiaed &om^ i^^ (32,0 nig, 0,21 

msial) and l-pradin-2-yime.lhyi--piperidiBe-2-ea-!boxyiic acid methyl ester (50 mg, 0.21 
5 imiiol) with sodium tert-butoxide (20.5 mg, 0.21 mxnoT) in toluene (I mL) at 220X 

oyemigfett, Puriiicatioii was performed on dliea gel Ksmg 10% acetojae in hexaiies to isolate 
the title coispmjiqd^^H^Mpt ^mG% 5 ippm)^ §.51 (d, IH), 7.90 (hi, 2H), 7.64 (dt, IH), 
(4 IB), 7 j4 (m, 2H)/7J4 (d4 IB), 4,1 1 (t, i S), 3.?a (dd, 111% l04 Cm, IH), 2.44 
(m, 4H), 2.04 (m, 2H), 1.61 (m, 4H). 

10 

was oMained feni (.'?) - i -■pyridm-2"yhnet]wl~pipendm©-2K;arl3oxyiic acid esler 
IS (46.8 mg, 0,2 mmol) with iV4iydroxy-3-nK^0iy!,--beiii^aniidme (30 mg, 0.2 nfflioi) iiiid 

sodimn teri-butoxide (19.2 mg, 0.2 imuol) in tolueiis (1.0 iii[y) iB a seajed viaJ at 1 W ^C fot 
20h. 

(RS)--2- {2-[3-(3-Fluoro-5-imid32;ol- l-yl-phenyl)-[ 1 ,2/r]oxadiazoi-5"y Ij-piperidia- 1 - 
ylaiet1$yl|~p'3fridiHe (3.4 mg, 4.2%) U'a^ obtained firpm (5?)-l-pyridiri--2-ylmethyi-pperidiae- 
2-ca3rbo;s.yiic acid me^iiyl ester (46.8 mg, 0.3 mmol) wiii 3-fiaoro~iV-:hy#©3ry-5-mM 
25 l-yl-beazamidine (44 mg, 0,2 mmol) and sodiuiK tm-^^icmdt (1 9,2 ing, 0.2 maiol) in 

foliiexie (1.0 ml..) and efemiol (0,5 mL) in a sealed vial, at 110 for 20 h/'E MMR 
(CDCI3), 5 (ppro): 8.52 (d, IH), 7.96 (dd, 2H ), 7.83 (M, m% 7.65 (td, IH) 7.4g (m, IH), 
7.37 (41% 7.29 (m, 2H), 7.15 (dd, IH), 4.13 (t, 11^,3.70 (dd, 2H), 3.04 (jb, IK), 2.45 
(m, iH), 2.05 Cm, 2H), 1.44-1.90 (m, 4H). 

m 

Exsmgle 86 

2-(2-|3-(3"Etliyl"pls£Kyl)-|l5254jpmdia2ol^^^^ 
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22%) was 6Mdai5<i .fix>ii3: l~pyridi^^ acM metliyl ester 

(58 mgj OMt mWol}m& 3~eihyhN-^hySxQ%y-hmzssm^ (34 nsg, 0.207 Binioi) an.d 
sodiiiiil /er?-butoxide (18 aigv 0.1S3 mmol) in toluene (LO issL) m a sealed, vial at 120 ®C 
for 4 k ^Umm (CDCis), 5 (ppia): 8.51,(4 U^, 7.92 (s & 4 2H ), 7J4 (M, IB), 7.48 (4 
m% 734 (maB). i^^ 1H), 4.H (t, IE), 3.72 (dd, 213), 3.04 iH),2.72 (q, 2H), 
2.42 (m. 1% 2.04 (in, 2H), 1.46-L90 (m, 4M), 1.27 (t, 3H), 

3-Bix>sao^5-methyip5^diii^ ((8.6 50 mmoi) was mixed wi^ 2>p(CN^^ (4.1 g, 35 liimol), 
Pci(d|5pf)2C12 (0.89 g, mmd) mi mic diist (0.14g, inmol) in DMF (86 ml) at 155 &r 15 
mimtes. The reaction mixtoe was cooled do-s^Ti to room temperature aiid queacb-ed with 
water and ethyl apetate/ Tlie misctare was filtered tbroii^ celite and the oif ame layer was 
separated aad Med witk sodtiini sulfate. The prodtict was pimfied by coluisEm 
chiroinatograpliy mtb 10-25 % etiiyl acetate io hexaaies to give 3.4 g of 5-iiietliyl~|>yiidiae~ 
a-caifeoaftrik (yi.eld: 57.6%). 'H IsMR (GDQS), S (pjhb): 8.52 ( s, I H), 7.St (m, 
2.42 (s,lH). 

5"M«tfeyl-plperMme-2"G.arboxylk ^cicl 

S-imethyl-'pj'ndke-^'C^boMtd^ g, 28,3 mmgi)^as 18 % HCl (12 ml) md 

etiiaBol |§m!) asid jeteed for 40 k the ieaetioii 3idxhi^ by fotavapor 

add the residue was triturated wife aeelone to give off-wMte solid 5-metiiyl-p>Tidine-2~ 
carboxylic acid hydiodiloride. lids solid was hydrngeaatsd with Ft02jii eilm for 2 days 
tiiitll BO IJV active materid ie|t. The reaction mixturcj was GXtmod^f cdscsntrated by 
meutsm. His residiie was firiturated wiii acetone to give 5.3 g of cis aud teaM 
piperidine-l-carboxylie aeid feydfooliloride m white solid (quaiititstive)< 
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4M'0thyI-"piperidiBe"2-cgrb6xyIk acM ethyl ester feydrocfelorMe 
To a dicMorcyniethaiie (50 mL) mhMim of 1 -benzkydr>4-4-metbyl- 1 ,23,6-tetraliyaro-~ 
pyridiBe-2-Garl503Q^& ad^ ester *CS,0 g, 14,9 mmolX I-cMoR>e%i oMorofoniaate 
(2.13 g/14.9 itKnoI) was addbd at roomt^peratee mider m^OB. l^ie reactlosiwactiire 
was stirred oveniigM. After tlise reaction mixtore Was imxed wi& me (SOinl.) smi 
refirixed for m hour, pooled dmvn to loqm teiapca: to iO % Pd/C (2g) was added to 
reaction jsjixtia^aM stirred liydrogen overnight. Tibereacte filtered 
through celite and IM HO iii etlieir (15 mL) was added. Ater eonceiidtratiDis, the residue 
was triturated mtli aceloae, filtered to 2.03 g (65,5%) of 4"me%l-pipeodmB-2--cas-boxylic 
acid ethyl ester hydrocMoride. 

*Baidey,Patiicl£D«t#::l^^ 10674070 
4~l^etlsyl~plperidmLvlj2-dlcarljo sidd i-ter$-bmtyi ester 

inix^ wltli $odmm liyds^ g, 28.9 sjmKjl) m Watsr (lOiaL) and acstom (5 mL) 

at 60 *C for 30 mitsutes. The leaGtidxi mixfeHe was mixed with, dWe?f-te^i dkgrbonate 
(2.7 g, 12,5) and stirr&d overnight The reaetion mixt^rre was brought to pH2. - 3 asimg 
hydroeliloric; acid {l H aqaeous) asd feeii extracted with dieiilorofeetjim^ Tj5e 0i-gaiiic 
phase was separated, seqamtially 'washed with water asd fcrit^^^ (sodlum jaifate), 
filtered and coacenttatsd in vamo. The Isolated solid was tritumted with hexan^ te yield 
LS9 s (80 J%) of 4-niethyi-pipatidiiie-l,2--dicaifcoxyik^ acid l~tert-biit>4 ester ss wMte 
solid. 

3-lVIetl?yl-|>lp8riii|se-2-*e8rfeoxylica^^ 



n 



34vfetiiyl-pipendme-2.-caAbx3^ a^ad Isytecblm 79.3 %) was obtaiaed from 

S-methyi-pyri.diiie-l-carboxyKc acid bytecttmae (1.12, 6.45mmol) by hydrogenateioB 

iH)i 3.31 (w4 2.S9 2.47 (m, lf% U7 (m, aiid 0;90 (4 311). 

3-Met(y|-|iipeiidin^^l»2-^carbc>x^ i-iert-biityj ester (0.67:2 g;, %) w;^ otstametlas 

descrils^d m Bxateiple 18 &om 3-meiiy!-j>ip©ddme-2-ca^^ acid bydrocliloride (0.9 
5 mmoi) witli di-tert-hutyl dicai-bonate (1.308 g, 6 nmxol) md K2C03 (2.76 g, 20 mmol) 
m acetoael^l 0 ml.) a^d water (20 mL), 

Example 93 
tert-bp^I ester 

The eiiantiomeris of compound in Exampis 25 were prepared in an identical Bianner to that 
earned cMiii Sample 25 startingfi^ pt)- or (S)-^sperfdii3e~li2-dicax^ Mmt- 
ibtttyi sster, respectiveiy. Beprotectios to give mam& was qap^ 

34 lising iormie aoM. 

Example 94 

hmmmitrih 

The enaiitiooiers of compoimd in Bxam|>le 43 were prepared fe>m fee (R)- or (S)-amme 
eitiier by SN2 displacement^ m Example 61 orby redustrv-e amiaatioa as m.Exampie43, 

The (S)-enantic?mef of compoimd ia Bxample 45 was prepared fcy rediictiye amiHatioB witlj 
tMazole-2-cafbaldekyde as k exaisplfi 43 nsiiig fee saiiiae pre^^ed above; 
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443<3-Cyaio-phenyl)4U2,4]oxadia2oJ-5-yi]-(S)4Ma2oli 

ester (212 mg, 20%, yellow oil) p^ared aecordlBg^^fe^ m Exan^ie 25 

fern Boc~L-tMa2;olidj3ie4~cai:l3Qxyfe acid (696 mg, 2.98 imso!) ^th 
isobiityicfekjmta kaiH-^elJiylqjdjp^ (0^36 ml, 3.28 

tnmoi) in THF (5 ml) st-40"C for 2 h. Then 3-cymiO"N-hydroxy-bei5zami«ljae (577 mg, 
3 J8 ismol) atd i^ ajod TEF p ml) at 

room tetapemture oveisoight fdliowed by extmctios of the prompt and additioii of DMP" (2 
ml) atid tlse mixture was lieated at OTO ayeniight. 1[M crs^ resi<ii2B was Oii 
silica gel Hsijig 20% efeyl acetate, 

3-(5S:~TMa2QMia4-yl4l^,4Joxdxa2d-3~^^^ mg, 88%, bromi oil) was 

qM^M as described inExsaopie 39 iom 443K3^«?y^-pfe#f)-[i.2^ 
^l-fhiazoMdiae-a-GarfeoxjfKc acid tert^ijjyl est^ (212 iiig) iij dieMoi-ome^ aud 
trifluoroacetic acid (2 xaL) at room temperature for 5 K ^B-'NMB. (CDCI3), B (ppm): 8.40 
(b§, XM), §.32 (d, IH), 7.80 (d, 7.62 (£, iH), 4.77 (t, IH), 436 (d4 211), 3.45 (dd, IH), 
3.25 <<M, 115). 

£iaro ple97 

(S)~2-'[3-(3-Cymio-p^«pylHi,2i4|Dxa^^^ 

ester (6S>S mg, 44%) was prepared accordBsig to ths procedwe in Example 25 ficte (S)- 
pyTroiMme4,2-djcarbosy1ic acid l-4ert-butyl ester:{ 

cMorofbrmale {QM mU 43mx0) md M03^mmm (1 .6 mL, i 1 .5 ffimol) in THF (14 
mL). Then S-cy-ano-iV^bydroxj^-feeiiKaffiidme (753 4J7 majol) sijd DMF (15 mL) were 
added and the mixture w^ lieated at 120 "^C for 18 k 
(S)-3"(5~Pyti-oiiam-2-yl~[!,,2,4|oxadiazol-3-yl)-^^ 

accordiHg to the procedBre ia lxso3|rfe &om (S)-2-[3-(3~cyaffl3-pte3yl)~ 
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[1 ,2,4]oxadiazol-5-yl]--pyrroHdinc- l-caiboxylic acid tert-biity! ester (697 mg, 2.05 mmol) 
m dicMorosaetlsasie (15 mL)md tniuoroacetic acid (2.4 mL) at room tefiiperatore for 2 h. 
%»R (Cpa3), 8 (s, m> §-32 (a, IH), 7.78 (4 !H),7.60 (t, IH), 4.5S {M, 

1H)» 3.22 (iH, IB), 3.13 (m, IH), 2 j4^, IH), 2.14 IH), 2M |m,^ 

Example :9i 

tert-batyl ester (372 mg, 42%, slightly impure) wjk preparecJ according to the procedure in 
Bxample 25:&om (3)>-2,S-4ihydro-pyrroie-4,2-dic^^^^ acid l-tert-butyl estsr (557.8 

mg^ZMmmol) w&x iMMMmMsMs (036 iiiL> 2.77 mmsi) apd tdethj^imne (0.73 
mL, 5.2jis3moI) m THF (7,5 ibL). Tiiea 3-cyaiLO-iV^hy<lFGxy-fee33xaT}ai<iiES (424 mg, 2,6 
mrnol) and DMF (7 mL) were added aiid the lisxtore was lisated at 120 for W h *H- 
'MMR (GDCls) was coMstest with the expected prsxiu-ct and sfeowijig a mijdiiro of 
totoiaers due to the Boc proteotfeg group- 
(S)-3~p-(2,5Miydn)-li^ym)l-2^yl^ 

90% purity) was prepared according to the pioc^iim-e in Example 39 from (S)-2-[3-<3- 
cyaKO-pfeeayi)-[l,2,4]oxadiazol-5-yl]-2,5-dihydroi>>m>^ I-carboxy!ic acid tert-butyi ester 
(370 mg, 1.09 iiimoi) is dicMoromethaiie (10 isiL) m4 tdtluotoafcetic aosd (L3 itiL) at 
rGomtemp«sraiui« ibr Zk ifpm^: S.36: (s Bl), 8:31 (d, IH), 7.7? (d^ 

IH), 7.62 (t IH), 6.41 (m, 1 H), 6.18 (m, IB), 5.45 (n\ IH), 4.03 (lu, ZH), 23^3 (br s, 
I El). Xhs aromsti:/.ed pyrrole was also isolated (69.9 mg^ 27%) and was found to be 
identical 1>y 'H >4&jll to &© 10% imparity in tEie title compoimd. NME (CDCI3}, S 
(ppm): 9.45 (br s, iH), 8.44(s, IH), S.37<d, 1M3. 7J1 (d, IH), 7,64 (t 1H)/Z27 (m, IB), 
7,17 (R\1H}, 6.44 (IB, IH). 

traBS'*[S-(5-H5€tfel-ppe^ ds^3-|5- 
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5"methyl~piperidiae~l,2'die8j|K>x>4^^ 1-tert-butylester (3,3 g, stick)' oil) was prepared 
accoi'dui.g to tile pxQceGiire Bxaniple 18 from 5-metliyli'3iperidffi0-2-carboxylic aci4 
ltydfQGUon&& (2.0 gj ii.l3 mmQi)^ potassium carbomt8|7.7i g,; 55.88 bhboI), di-lerf- 
biityl dicarboaate (3 J8 g, iS.iSmmol) is acetone (5 and water (20s4L) at mom 

teBiperatwe overnight. 

2_[3-(3-C^'aao-pbenylHU2,4]pxadi acid tert- 

tetyl estef (1 .97gj;4S% in 2 stepSj siclsy oil) was p?0pared: at>EK>Fdii?g to HjiB procedure in 
Example 30 fern 5rMe%lijii|)Sndiii&-ly2H;^^ l^cd-^^Jtyi estsr (3.0 gy 12.3 

niniol) witli 3~cyano-#-hy#oxy-be.nzaml3isie (!.9S i^^ Hmol), EBCI (2.35 mg, 13.3 
IBBiol) md l;i:OBt (L66 nig, 123 xmnol) m BMP (1.0 aiL) overnight, llien Oie crude 
pro4iact w;^ liested M DMF (SmL) at 135 °C for 3 h, The product was purified by coliimij 
olsroiBatography with S'-IO % etHyl acetate in he^taaes; 

Tills nisiedal. was rIeptoteGted KsiHg Ibrmie aeid at 50 for an koisr accotdmg to tbe 
proc©dui-e in Example 39. The product was purified by coIumB chromatQgj-aphy with 
25%r^(M ethyl acetate iiiheixaiie lb give traas--3-|:5H(;5-tti3efeyli# 

IH), 833 (d, IH ), 7,77 {dd,IH), 7.60 (L IH), 4.03(dd, !H), 3.20 (d41H);2.42 (t, IH), 
2.20 (m, 11% 1.65-2.04 (m, 4H), 1 .21 (m, 1.H) aad0.91 (d,3H), and widi 30%-~'4O% ethyl 
acetate kiiexaaes to give eis-S-PK^-psithyi^^^ 

IjeBZomtriie (933mg, 65,2%) ^HHMR (GD03), S (iJpt^^ 8^1 { s, IH), S.34 (d, IH }, 7.78 

(dd,lH), 7.62 (t, IE), 436 (t, IH), 2.94 Cdd,lH), 2.57Cdd, i:^, 2.27 (m, IH), 2.06 (m, 2H), 
1.73 (m, L25 (m, IH) and 0.90 p,3H), 

2-[3<3-CMc)ro-^heByi}-[1^^4joxadiazQi^^ 

butyl est^ (320 nig, 33.9 %) was prepared according to tiB prDcedare iii Sxaj:n|3le 
4-me&yl-p.iperidifis~l,2'dicarboxylie add l-tert-btiiyi ester (607,5 ilig, 2,5 aimoi), 
txietbylamiae (1,01 g, 10 mniol) wi;dx isebHtj^ diiorofonjiate (34S mg, 2.55 mmol) THF 
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(S ml). Afe m wmt&B, ^-(Mmi-ms^axy-^mmmmm (425 mg, 2.5 miBol) m 13MF 
(4 ml) was added and tiie mkcure w^ts heatesi to 130 ''C Ibr 4 llae product was punHed 
Esy colarpi dsromatography mfe ID % etlsyl acetate jajiexaaesv 
0eprotecti€33 was cauied out aecordieg to the prtseed^re m Example 39 fern 2-[3-(3-. 
5 eMoro-|>iimyl)-Ct2j43oxadia2;o1-^:5-yl| acid tert-biit}'-! 

ester(320 mg, 0.847 mmol) witb trifluoroacetic add (L3 ml) and dichloromeaaB.e(10mL) 
for 3 k Fuiiiipatios by coipnm ebrpmatog?^by with 50/50 ethyl aiielate&exaiies gave 
tEaHs4-[3-(3~chio«)iJhqj«^)~[I^ 164.8 mg (70%); 

'KmCCDCB) %pmf: 8.10 (s, ffi|.7.9? p, iH), 7.42 (m, 2M)> 4.07 (d, IH), 3.26 (dd, 
IH), 2.80 (t. Hi), 2.17 (d, IH), 1.99 (w, HQ, L69 (m, 2H), 1.24 (m, 2H) L02 (d, 3H), 
and dS"2-|3-(3-'cMoK>^iieBy1)-l[l ,2,4JoxMazo!"5-^IJ4-^e%iip3pe^^ 

2- f3-<3--c3?^Oiphei3yl)-[i ,2,4]c>^ add terf- 

irufyl ester (150 mg, 14.7 %) was obtamed m described in Example 25 .from S-metliyl- 
pfipsridiae-L2-dicarboxylic acid l^ert-tetyl ester (672 mg, 2,765 josmdl) wife 
20 triettjyiaiimie (1,1 g, tl mml) m tBF^8 with isokityi eMajQlGimate (377.6 

2,765 iKmGl).Ailer30tmm (445 i^^g^ 2.765 mmol) 

m DMF (5 mL) was added and tlien the reaction mixfen-e was heated to 135 ibr 3 h. The 
product was padfied by cQluma ctoomatogmphy with 5 % s&yi acetate in kexaijes. 

3- [5-(3-metl3yi-pi|>enm».2^-(l,2,4jox^ (65 mg, 77,8%) was 

25 obtaiaed as described ixs ExaBiple 25 &om 2--[3-(3-Gysuo-plie{iyi)--[ 1 ,2,4]oxadiazo1-5 ylj- 
3-metJiyl"piperidke4-carboxyHG acid tert-biityl ester (.150 mg, 0.407 mmol) with 
trituofoacetic acid (0.5 ml.) aod dicfiforomethane {4 ml^ at^ro^ teasperatur e for 2 k 
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3-[5S~(3~TMazoi-2:-ylme%l-tlna2oIidin-4-yI)-[l^ (7-7 mg, 

9%, yellow oil) was olstdaed as iesciilsed in Exapapie 43 fern 3-(5S-tliiam|Min4-yi- 
[l,2,43oxadiazol-S-ylHim2OHMie (60 mg, 0.23 mmol) axid tMazi)Ie-2-cail3aJxlefeyd^^ 
id, 0,24 nimol) m diGMoTOetbaRe (2 ml) witli soditim tdacsetoxyboMliydti^e ^68.9 nig^^ 
0.33 rmml) (pmSed on silica gel using 10%. ethyl acetate in dtchlorom^hane). ^H-MNIR 
(COTs), 6 (pgm>: (bsJH), S.32 (4 TO 7.78 (m, 7J1 (t, IH), 7.37 (4, IH), 490 
(dd, IH), 4.41 (d, HI), 4;26 IH), 420 (44 2H);3.52 (aii, 2H). 

g xample 10,1 

3-[S-(l-^rbiazM5i-2~5dme%i^^ (63.5 mg, 

91%) was obtained as described in ExMiple 43 %>m (-S)-3-(5-pyFrdldixi-2-y!- 
[l,2,4]oxadiazoI--3-yl)-bsiizoiHtrile (49.S.mg, 0.18 mmol) reacted with ttoole-2- 
casfealdfihyde (3S.2 mg, 031 mmal) and sodi«m triacetox^jfeoroliydnde 034 mj33ol) 

m dicfeloroethase (3 mi.) at it>omtempergtore.^^ 139 (s> IH), 

8 J2 (A 1 H), 7.7S id, IH), 7.6S (4 1^1), iMii, IH), 7.27 (d, IH), 432 (dd, IH), 4.27 (dab, 
IH), 4.17 (dab, IH), 331 (m, IH), 2.S1 (q, IH), 2.39 (m, IH), 2.25 (ni, 1% 2,14 (ia« IM), 
2,04:|1B, IH). 

{S>3"[5-C.l"FyrldtE~2~yteetlsyI~pyrroMdm-2-yI)-|ia,4|o.^^^^ 
(^-3-[5-(l'-Pyridii^-2-ylmetb5^F^ 

ffig, 77%) was obtained as describeid iii Example 43 &om (S>-3-(5-pyrrGli{iiii-2-yl- 
[l,2,4ioxadlaaoi-3-yl)-1>enzomMle (49.8 mgj OaSimKol) reacted wtth py3idme-2~ 
carbaldebyde (36.8 mg, 0,34 mmol) and sodium triacetoxyborohydiide (72 mg, 0.34 mmol) 
i» dichbroefeaH« (3 roL) M roomtemper^^ 5 (ppm): 8,49 (4 IH), 

8.37 (s, IH), S:29 (d4 IH), 7.77 (dd, IH), 7.60 (m,2e), 738 (d, IH), 7.11 (m, IH), 422 
(M, IH), 4.02 (dAB, IH), 3.89 (4©, IH), 3.21 (ffi, im 2.70 C^, IB), 2.38 (m, IH), 1.9-2.23 
(m, 3H), 
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feeazestitrile 

bsasonitrile (28, 1 mg, 40%) was obtaified as: dtesciibed Jb ExaiBpIe 43 fixHH (S)-3~[5-<2,5" 
d&ydro-lH-p>'iTol~2-yl)-{l,2,4]oxadiazol-3--yij (50 mg, 0.18 m&oT) reacted 

wiii pyndMSr.2-carbaideliyde (342 mg, 032 mmol) m^m^mn tdm&tQK.yhoTahyM^& 
(72 mg, 0,34 i35ffiol) in dichlometiiaae (3 laL at sx>pm temperatiH^. IS^MI (CBCIa), 8 
(pptn): 8.49 (4 IH), 835 (s, 1% (d, IH), 7.76 (d, IM), 7.60 Cps, 7.41 (d, IB), 
7.12 (d4 Hi), 6.11 (m, 1H% 5.88 IH), 5.26 (m, 11% 4.26 C4ab, iH), 4.10 (dAB,lJl)> 
4.02 (dai, IH), 3.65 {dm, IB). Mote: after week, reasxalysis of ^HISM. m4i.c^^ 
arOHiatizatibii of tlie dihydKjpjm^ok to pyitoie {-^10% arom^e impi?fity). 

Exa Eji|?Ie 104 

IjieEZiBHitrilei 

T«ans-3-[5~(5-me%i4-pyri,dm"2-yjliiietljyi~^^^^ 

beazomtrile (32.5 mg, 44%) was obtained as described m Example 43 from the trans-3-|5 
(5-meth>d-pi|}en,dmr2--yl)-[l>2,43oxa^^ (53.6 aig, {),2iamol) and 

pyridm0-2-caibaldehyde (asking, 0.24 imnoi) iii dicM«i»et^ ^mld 'Wife ^dimB 
ttiacetoxyborohj^ddde (63 J mg; 0.3 mmoi). The |»rQdu<;t was pimped by Goimxin 
ckomatograpliy with SO%-iOO% ethj^ acetate m heximes, ^HNA-IR (CI)CI3), 6 (ppm): 
B.49(d, IH), 8.33 (s, IH ), 8.31.(4 SH), 7.77 (dAm, 7,64 (m, 211% 7.50 (dd, IB), 7.14 
m> IH), 3.86 (m, IH), 3.74(d, i:^!), 33&(dd,IH), 2.96 (ki, im 1.91 (m, 513), 1.10 (m, 
IH) sad 0.88 (d3H). 

Example 1C^5 
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cis-3~r5"(5-methyl4-p>Tidiii-2-y!mel!wl-pi^ 

(64.3 iBg, S9%) was ofetoed as descrifeBd ra Example 43 fi-om cis-345~C5"mefcyl- 
pipedfc2~yl541,2i4]Gxadi^^ (53 j mg, 0.2;ismol) mid |jyrklme~2~ 

cmbM^i0s(25A tug, &Mmmi)md3i;Mmo0m& {2 isl^j witi s<M.um 
Itiacetoxyborobydride (63.6 mg, 03 muiol). 'Flie product was puriied by oolmm 
cljioniatoii^aphy with S0%-iOO% e%I acetate in hexanes. KMR (CDCB), 5 (ppm); 
832 ( 4 IB), S.41 m 1 8S4 (d, IH), 7.77 (d^im 7-63 2H)> X44 (4 IB), 7.15 
(M, im ^'SS Cm, IH), 3 2H), a.65 2,12 ^, 2IJ), 1.63-1.^2 ^m, 132 

(m, ni) asd 0.S9 (43B). 

Exam ple 1^6. 

(67,5 mg» 92%) -vf^as ohtsmsd as derfjed b S)£sm|jk 43 to as-3-[5-(5-metbyl- 
l>i|jeridiii-2-^)41 A4]o5^^ ^-^ and (27.8 mg, 0.24 

iimo!) m dicMoroethane 

Tlie prodBGt was purified by column cbromatograpby mth 50%-100% etliyl acetate in 
licxMes-^HWE (CDCB). S (ppm): 8.40 ( s, IH^, SJ4(4 IH ), 7-79 (<ilH). 7.70 (4 IH), 
7.60 (t, lH), 7,29 (4 1% 4^5 (m, IH), 4-IS<s, 2fi), 2.76iii4 IH), 2.68 0,iH), 2.17 
(m,2H), 1,81 (m, 20), 1.21 (m, IB) and 0.S9 (43H);- 

Example 107 
pyridine 

cis-2- {243~(3--dilorQi3henyl)41 ,2,4]oxadiazoi-5-yl]-4-Bie^^^ 
Ijycidme (1%5 mg, 33 was obtamed as d^ciibed in Example 43 &om cis-2~[3-(3- 
xMora-iteylHl A€»xa^ mg, 0.08^ mmol) asd 

pyndine~2-<;si?5aydQfde pi.4mg, 0.^ inmol) is diefeliSKssiiaiie (! 3sL) wjfe mdmm 
triacetoxyborohydiids (31.S mg, 0.15 mmol). The product was pmfied by cotom 
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cliromatogr^hy witli 3^5 % aeetoiie in IiexaHM. MIM?^ 5 (ppm):8.55 (d, IH), 

8J 1 (d, IH X 8i)l C4iH), 7.64 (dt, IH), 747 (m, 3H), 7,i7{m, IH), 4.45 (in, IH), 3.91 (q, 
.2H), 3.08 (td, iHX2,73 (m,m, 2.05 (mM>. l^Z ^m, 31% 1.37 (m, lH), a95(d, 3H), 

Cis-3-|'S-(3~MetkyW-pyrMm-2-ylmethyl-piperldis-2~y 

'Hie reaction was earified out as de-scribed in Example 43 from 3-f5r(3-me$fe5f1-piperidi^^ 
w. l,2,4]oxac!ia2^3l-3~yi}~beii2mitril^ (29 rag, 0. 1 OS mmol} with pyridme-2-carbaldebycb 

(13.9 mg, 0:13 mmol) md so^um triacetpxyborohydside (34,3 mg, 0 J62 mmoi) m 
diciiloroetlime (2 siL) to |ive cis-S-fS^S-Met^l-l-pj^din-S-yl^^ 
llX4}ox&Mm>lS~yl)A>mmMloi20 mg, 51.5 %)• ^WL (ei)Gi3)i S (|)ps3): 8.55 
(4!li);S.45 (s, IH), 8.38 (d, IE), 7.80 (dMX 7M (m, 2H), 7,41 (d. IH), 7.18(m, ill), 
4,40 <d, IH), 3.76 (d, IH), 3.53 (d, IH), 3.03 (lai^lH), 2,68 (m,lH), 2.30tJi?^. IH), L74(m, 

0,82 (d, 313); and tj^s^-[5--(3-inetby^ 
[l,2,4]oxadsaigol-3^yl34}ei3;zosM (5 mg, 12,9 ((^03^^ ^>pm): 8,49^ 

(d,iH), S,43 (s, IHX 8.35 (d jH ), 7 JO (d,lB), 7,65 (m, 2H), 7.55 (1 ill), 1.U{n% IH), 
3.59 Cm, 3a), 3-03 IH), 2.25 <m, 2H), 1.92 (m4iJ), 1.73 ^m, 2H), 1.27(m, IB), 0.S7 (d. 



(25.8 mg, 70.5 %) was ob'feiml as descnbsd fc Exatiipie 43 from 3-[5~(3-Metliyl- 
pipexidiii-2-yI)-[l ,2,4]oxadis2;ol-3-yl3~beiizoBifeil© (27 mg, O.I mmol) with M&mle-l- 
e^baidehyde (13;5 jsig, O.lSimtiol) md sodiuiu MatsetoxyboroiiycM^ iBg, 0.15 
imnol) ® dichioro^mie (0^^ ^E^OMt CCD€I3), 8 ^pm): 8.45 (s, IE), 8.37 (d, IH ), 



20 



3H)i 
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7.80 (AlHX 7.69 (d, IH), 7,63 (t, IB), 7-3 l(d, IH), 3.87 (s, 2fi), 3.73 (d, IH), 3.12 in\m), 
2.45 (ma% 2.26 (m, IH), i.81(in, 4% 0J4 (4 

lyampei 110 

3„[5>(4Jriiiazo].-2~yJmethyi-morplioLm-3-y1)41,2,4]oxadiazol-^ 

50%) was obtained as described in Example 43 j&cm l-CS^-Moiplioliiii-S' yl- 

[l ,2,4io3s;adkzbi-3 -5^)^enzo mg, 0.31 piinol) with 2-&iaxolecai^oxalde%de (72 

mg, 0.64 mnioi) and sodi«m triaGetoxyboroBydride (159 nig, 0.75 imndl). Tlie product was 

purified fey SEE cferoiiistograplrv' on silica gel using 10-25% ethyl acetate in bexanes. 'H. 

NMR(CSX::i4 § IH), 7.81 1M),7.74 (d, 1% 7.^6#i, 

IH), 7.3S (d, IB), 4.31 (t, IHX 4.15 Oil, S JS K SS), 3.30#3, IH), 173 (aa, IB). 

E^gmnple 111 
feessKOisltrsle 

benzoiiitrils (44 mg, 43%) was obtained as described in Example 43 from 3"(5-Morp!ioim~ 
3~yl-[l,2,4|oxadiazdi4-^yl)-benzonitriie (72 iBg* 0.28 mmol) with 4-Methyl~f yridliier2- 
Garbaldehyde (80 mg, Q^$) and sodten tri^etofxyfeorohyd^ The 
product was purified by SFB chrcjmatQgr^sljfy <m silica gel nmig tO-5% elityl oxMsm. 
Hexanes. m®L (CDCI3), 8 (ppm): 8.39 (m, 31-1), 7.S2 (d, IH), 7.64 (dd, IB), 7.25 (s, 
IM), 7,02 (m, li3)> 4.21 (d, IH), 4.S8 (d, 2H),3,S9 (m, SB), 3.7S (d, 10), 3.1 8 (m, IH), 
2.62 (m, IB), 2.37 (s;3H). 

l£xaMpte ..l.li 



3~[3-(3-Chlom-pheByl)-[l A4]Qx^azol-5-^I^ was 
tjfetmned as described Is Example 43 &&m {63mg, 59%) 3-i3-(3-CMom-.pheByi)- 
[l,2,4]oxadiazol-5'yiJ-morphsfos (SO mg, 0.30 iJii3»^ with 2^yridiaecarboxaidehyde (65 
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rog, 0.60) sodmm triicetoxyborofaysfeide (89 mg, C).42inmol). He product was 
pBrified, by SPE c-liTomatography on silica gel lismg 20-30% ethyl acetate in liexanes. 'B. 
mm :<gpci3)v§ (ppa): 8J5 (4 S.13 1H), 8,02 (4 IM), 7.68 (<M, I H), 7 A9 (m, 
0^.20^4 IB), 4.21 (t, 1H),4.07 (d, ^ 3.8? 0?U 4H)3-iS {m, IH), 2.62 (m^ lH). 

Eigm ple 11.3 

obtained as described in. Exarnple 43 ftom (48 xag, 44%) 3-p-(3-Chloro-plieHy|)- 
[Ii2,4joxadia2»i~5-yij-moipholme (80 mg, O.SOaimoi) with 2-thiazo.leoarboxaldeliyde (68 
aig, 0.60) sixd sodiism triacetoxyboroiiydride (89 iEg> 0.42 tmaol), Tlie proiact 
piipSed by SPE ol^psKjatagmplby pa siiica gel mmg 29-60M ethyl acetate is hexaaies, 
NMR CCDCfe), 8 (ppm): 8.13 (s, lM), 8.01 {d,.l^^ IH), 7.47 (m, 2H), 7.33 (d, 

i% 4.29 (m, IH), 4.15 (tn, 4H), 3.88 Cm, 2H), 3.30 (m, HI), 2.70 (m, IH). 

ix sgmie 114 

2~ {2- [3"(3~chloro-p.b.enyl)-[ 1 ,2,4]oxadia2ol-S-yI]~pipendiii- 1 -ylmethyl ) -p>ddiae (S-6 mg., 
12%) :w8s obtamed 8S described in Bxample 80 3-cliloro-M4iydroxy-benzaaiid^ (34 
mgy 0.2 minoi), I-|jyn<Un-2-yimefeyi--p%;eii^ m^fijyi ester (46-8; tag, 

0.2M31161) aad sodiiam t-rbntoxide (i 9>2 mg^ {) J iBmol) m toluene (1,5 jbL) md etSlaiiol, (1 
BiL) at ilO '''C oveinight. The reaction mixture was concentrated with silica gel and 
padfied by colmmi diromMograpby wiik 5% acetone ia besaaes. 'Hl^MR (CDG13), § 
^3PB^: 8.51 ( 4 lli^, S.Il (d, IM ), 7.9^ (d,lil), 7,65 (m, IH), 7.44 ^ 313), 7.13 (ib, IB), 
4.13 <m, m)i 3M{qam> 3,04 ^, IH), 2.44 (mJB);2.02 :(m,2H), L^OCis,^ 

IsgiM p.le 115 

-(3-GMoi»-pbmyi)-[| ,2,4|c>xa<Smi-^^^ 

12.2%) was obtained as described in Example 80 fern 3-ciiioro--N-Iiydroxy~beis:amidine 
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(34 mg, 0.2 nmiol), l-tM^ol-2-yMe&Y]-pipendme--2--carboxyiic acid methyl ester (46.8 
mg, 0.2 mmol) and sodiimi t-biitoiide (19.2 pig, naaaol) in tolueiie (LS aiL) aiid s&aaoi 
tl mL> at ilO "^C oveisight Ilie reactiosi iMxtuie vs^^ ooiitetitratM wiiQi siiica gel aad 
piinfied By colmsin tomatopaphy wi& 5% actoe iii Mxajies. Mm § 
(ppm): S.1 1 (s, IB ), 8.00- {d,lH), 7.70 (4 IH), 7.44 (m, 2H), 7-29(d, 1%.426 (t,, IB), 
4.05(d, 2H), 3,i i (m, IH), 2.61 |ib,|H), IMimMlXMim, 413). 

FLIFK Assa^f of Group J receptor aniagonist aetivity 

For FI^IPIl analysis, eels we^e seeded oh callages coated clear Bottom 96"-well plates with 
black sides md analysis of[Ca^]{ mobiiizatioii was perfomisd 24 hours foUowiiig seeding. 
Cell cultures ia the 96-well pktes were ioaded witk a 4 uM sotaliott of ^taxjaiie&yl ester 
foim of tlie fliioresc0»t caidi}SB:iEdic#or f!aQr^3 (Moiecuiar I*robes, Bugene, Oregon) m 
0.01% pteosic. Ail assays wet?e perfoimed in a bufe coatsbiag 127 mM NatCl^ 5 isM 
mX Z mM Iv%el2, 0J rtiM:iSf^PO4, 2 sbM €^sG!2, 0.422 mgtol lM 
flBPES, 1.8 mg/ml glucose md I mg/ml BSA Fraction IV (pE 7 A). 
FUPR experimes^ts were done xjsing a laser setting. of 0.800 W md a 0.4 secoiid CCD 
eajiiera. sliutter siseed mtk excitation jgaid smission wayelengtlis of 488 nm and 562 mn, 
respeetivsly. Each FLIFR experiirieiit was iiiitiat^i witii 160 of biiffer pres ent in each 
well of the celpMe. A40]iL MditiGoiroMtfeemtagpmstpfete^ by a 50 jit 

additioB from &e agonist plafe. Aflei* eadi addition ilie fluorescence signal was sampled 
50 times at i second intervals followed by 3 samples at 5 second intervals. Respoiises were 
measured iSs the peak beigit of the response mibm fee sapplepsdod, 
ECsg/ICsg detenmnations were made &om data obtaked iom 8 point cbncejitratioii 
lespdiS^e ciirves (CMC) p^formed iii dnpHcate, Agonist GRG were geuierated by scaling all 
rBS|K>nses to tie maxima response obsOTed for tlie plate. Antagomst Mode of tlie agonist 
clialleage was aomialiKed to fee average response of the agonist diallange in 14 control 
wells on the same plate, 

Mea^-urement of lmsitol Ffiosphate 0^3} Tumoyer m Iriiact Wliole Cells 



S3 

GHEC stably ex|sressiBg1lieiixiiRaii m^MBMtem^wm^ss^d onto 24 well paly-i,- 
Imm cos&odplsms &t 40x10^ cells /weO in m^ia e©3St^^ |.iCi/weII [SH] my^- 
iiKJSitol Ceils were inculsate limes and iacubated &>r 

I hour at 37°C in HEPBS buffered saline (146 mM HaCi, 4.2 mM KCl, 0.5 mM MgCl2, 
0.1% glucose, 20 mM HEPES, pH 7.4) spppiemeiited with i unifml giutamats pptiyate 
ttassaiHinase and 2 ibI^I pymyate. Ceils were %¥as!ist! duce in HEFES baffsred saJisie^d 
pre-incubated Ibr 10 itdEaies m HEPES bitfedsa^ 

Gqmpdiands (agonists) were ad^^ asd iacubated at 3^G for 30 miBUtes, AiitagoMst 
activity was detenriiiied by pre-incubaling test compoimds for 15 minutes, then incubating 
in the presence of glutmvm (80jiM) or DIEPG (30 iiM) for 30 mkmtes. llie reactien was 
tenjiiQafed by the additicai of 0.5 mi nerahloiie sieid (5^ m m, wilii iseubatkia at 4"^ Ssr 
atisast 30 niinaSes. Samples ware collected in 15 ini F^cou tubes and iuositol pfeo^pba^s 
were separated u^isig Bbwex coitsri-t^, as described below. 

Assay For InosUoi PhosphaUis Wmg Gravity-Fe4 Ion~ExcImnge Cohmns 

fon-exchaage re.9i,n (I>oweX: MM~KB formate form, 2(M)~400 mesii, BIOKAD) was washed 
three times wiiii distilled water md si&red at 4°e. I M xnl resiii was added to eacb coiisim 
aiid wasised vt^tb 3 mi ZSiM M&WS, 0.5 mM BDtA, pB 7A. 

fe) Sasssple Tresimesit 

Saiiiples were collected in 15 nil Falcds tubes and neutralized witb 0.375 M IIEPBSs 0.75 
M KOH. 4 mlof HEPES / EIDTA / 0.5 inM, pH 7.4) were added to pteeipitate tbe 
potassiimipercWor^ta, SH^eririataiit 

e) Inositol FIsesp^Me Separafisa 

Ekte glycsro phospliatidyl inGsitois witli 8 mi 30 niM arimomiim fonsate. 
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Eliite total iBositol phosptoes with S ml 700 mM amjiiOBiusB formate / 100 mM fomilc 
acid md collect efoate iij scintillation yiais/C^^ ditate i^iisc^ witfe 8 liil septilaEi 

Resuits 

Tj'pical lCso values as Me;a3ti?ed ia tlis asisE^^ lO jiM or less. In dite 

aspect of tlie iavento thelCso is below 2 {iM. In anoiher aspectof tfee feyeattoB tlie IC56 
is belpw 0.2 pM. In &ft^&t mp^ci oiih&i^^ pM. 
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CLAm 



I. AfiOMpismd jaa^iag the fbrmiila I 




P is selected &om the gromp^ o^ aEd a 3- to ppg 

contaiomg one or iiidre atoms mdspendenily sefefeted tern G, M, D or S, wliereiH isaid ring 
may be fesed vvit3i a 5- or 6-sienibsre4: mg containing one or more atoms. independently 
sek-Gted &pm!C, Hj O or S; 

is selected liotn the group coasistiGg of hydrogen, hydroxy, halo, mtto, Cu 
galiylhalo, OCi-galfcyUiaio, Ci^aikyl, OCu^alkyl, Ca-^alfcenyl, OC2-6alkei>yl, Cs.^alkyByl, 
OCs-sSlkysiyl, Co-galferlCa^cycloalkyl, OPo-saByiCs^eeyciQ^Ikyi, Co-salk^d^i^i OGo- 
gaikylaryl, (CQJR^ 0(ed)R^. OCCa)0fe^, q^saOcyiOR^, OCSa-ssSsylC^^ 

C<>,6s1kyaSIK®K^ OCs-saikylNR^, Cs-«a&yi(CX>pAV0Gi^a&y3(C0)H^^ C(j. 
5a%lN^(CO)R^, OC2.6aIkyiGSB^(CO)R- , Co..6a!k>4N^(CO)NR^R^, Co-ga&ylSR^ OC2- 
gaiiylSR^ Co<,alky!(SO)R.®, OC2-6a!kyl(SO)R®, Co.saIkylS02R^ OCa^galkylSOzR^ Q,- 

NRW, e6.«aHcy1Nil?(ea)01^, Oee.salkyfMR^(C0)OR^, md a 5- or S-memfeered 

ring eostaiiiirig one or more atoais inci^eadeiitiy seleGted ft-dsi C, N, O or S, wlisreffi said 
riiig may be sabstiMed by oise or more A; 



is selected toi t&e group eossistiag of a boad, Cf.salkyI, gj^slkesyl, C2- 

Co-3a!li4CS02)Go.3allc:>i; 

R,^ is selected Mm ilie group consistrng of hydro^, hydroxy, 0x0, =#IR , =NOR , 
CMalkyLhalo, halo, Cwalkyl, 0(C0)Cj.4alkyl Ci.4alkyl(SO)Co-4alI<yl, CMaIkyi(S02)Co, 
4aIk5fi,(SO)CMaIkyl (SQi)C^a|kyl, OCMalkj'i, GQ^alkyieyaiio, C^aikyiOR® mid Co- 

X^^X^ md X^ aa:e Mepen4ea% selected irom N, HR, O, CR, =0 ajid S; 

R. is selected from the group consisting of hydrogen, Co^salkyi, halo, Ca-salkylOR. , 
Go..3alkyl]SIE^. G6.sallcyl(G0)CB:*,;Q>^aJk^^ 

is selected Ixoisi the group consistmg of a bond, CioalkyL CKiaikeiwi, €2. 
jatyiiyl, GMalkyl(CO)Co-4alkyl, QKjal^QCe-aalkyi, Co^alkylNR^Ci.salkyl, Co- 

3a]iyl(S02)CD-3al|£yl; 

is seleded ftom the |roup cxpsisting^^^o^ 0x0^ =#^R*, -#IDK^ 

4a&yl (S 0)Co-4alkyI, (SQ2)Co-{a!kyl, OCm CMallcylcyaiiO, Q-^all^OK^ md G^. 

O is a 5-, 6- or 7-memljefed ring contalBisg pns pi: More lieteroatoixis 

IftdepeRdeatly selected from N, 0 or S> whereisi said nag may be fosed mth. a 3-, 5- of 6~ 
meiabered ring containing >3ne or niore atoms iiideprndeatiy selected from C, N, O or S, 
and wherein the fmed litjg May he sabstitiJted by ane or more A; 

X"* k selected from the groap coBsisting of C, GS, N; 

R"* is selected from tiie groiip consisting of hydrogeii, hydroxy, 0x0^ =NR , =KOR: , 
Ci4alkyll3a!Q, Mo, Ci^alkyi, QGo^alkylaryi, 0(C0^CiH^8lyi, Ci-4Sll£ypQ)CMal^ Cj. 



M~ is selected 0ora the gropp coHsistmg: of a Bend, CMSlkyU Co.4 alkyl(€0)Co- 
ii^ i$ selected tom fee groiup ijoiisis^ of iijrdmges, iiydsoxy, oxo, «NOll^ 

<3- is selecM fi^om the gi'oiip consisting o(R^ mdK^; 

M.^ is sfeMlfoiii&egroiip consisiag of IrydrogmaMa 5~ or e-meaibered ring 
costaiu&ig one or more atoms independently seieeted from C, N, O or S, wlisrein said ring 
may hs ixised with a 5~ or tmg contmmg omm more atoms iBdepetideiiliy < 

seslectsd fern C, 0 or add vs^e^ asy df nngs ma^ fee sxibstitiited by oae or 
A; 

R is selected from the g^tip coiisisting of hydrogaSj C^.^#kylcyaso, 
C=-^R^(m^S?), «K5E^(I>3E^ MR^O^^Cmi^S^, M^(C^^ 

R. and R are iBdepeHdeiitly sdc^d fesaliydrQgeBj Ci-sdkylj Co^aOcy^ 
epystoaHcyl, C(>-fia!lylayi, Q-^alkyMeteitjajyl aiid a 5- or ^-ijseiribstBd ring cojitaimjsg one 
or store atoms iadqsmdently seieeted feni C, O or S, asKi wfeereia aid i\iav 
togeilier form a 5- or 6-meiiibered ring coataisirig one or more atoms iBdependently 
selected from C, N, O or S; 

wherein any Cs.sa&yl, Cs-galkenyl, Ca-gaBcpsyl, Ce^galkyiCj^cyGioaljcyl, Co- 
gaikyiaiyl, Go-saBcylheteroaij' and 5- or €--merDBered fxag cpntajKmg one or Biore aioms 
md<s:gend.mtiy spls^%dMm C, M, O ar S as defijied ijsjdrf', B?, R^, E?, 1?, E*, E', Ji^j 
aad to ay fee sabstitutsd by oae or more A; 



M 

A M selecte<i Sgb^ tlie grottp coasistiiig of liydsDgea, hydroxy, oxo, h^Oi uityo, Gju 
galkyi, Co.6ai0iC3„6cycloalfcyl, Ci-salkyMiftlo, OCj-eelkylbalo, e^-salkeByl, OCi^Ikyl, Co. 
sallcyiaryl, C^^fMy^^ OCz^sB^kylO^ (€0)11®, 0(CO)RI 

OC2..6aik5ic.yaao, Co-eslkyleyaao, Co-sallQ'ieOsK^, OCi.6a1kylC02K.^ O(C0)0R^, OCj.. 
€alkyl(CO)R^ Ci.^yl(CO)R* NR^OR^ C(«aikylHR^R^, 0C2.<jaIkyiNR%^ Cq.. 

Go-salky W^(CQ)]NRfe^: 0(<30)HR^, m^im)(M,Ck^^ OC2- 
6aIkyl(SQ2)I^R^, GMaikyli^R?(S02)K^, O^^^ Gj. 

isa%l(SQ)R^; 

m Is seiepted ^om 0, 1, 2, 3 or 4; apd 
ivis selecteii frohi 0, 1, 2 or 3; 

is O; 

3, A oatiipoimd acpprdsig tp e|.mm 2, wheremM^ ^^M^ selected j&oin tlie gtoiip 
cotisistmg of a bonii and C^jaBcyl 

4. A eoffi|joimd aecofdiiig to claim 3, whejtsijx is a boud aiidM^ is Ci.jaJlQrl 

5 . A coii^oimd accoidiBg to cialsa. 4, "whereiii O is a S^- qt S-raember ed riag 
qotitdmsg one or iscre atoms Mdependa?lly seleeted fi©^ N, 0 or % wfeei^a iiaid iiiig 
may be &sed with a S- or i-nsemfeered ring cGiitaiiiing obs or more atoms MepeBdeiitly 
selected &om C, N, O or S, aad wlierein tddier of said lings may be substituted by one or 
more A. 

6. A campomid according to- ciaim 5, wherein ? is a 3- to 8-mesnb-ered tmg containing 
one or more atoms indepeadestly seleoted ftorn. C, H, O or S, liwliereiii said mig may be 



m 

fesed witii a. 5- or S-iaembered riag contaimsg ons or more atoms iiidepeijideatiy sekciteijl 

7. A compoaiid aqeor#ng to ciaim 6, wh&rem^is phmyl 

8. Acompomidacoorjlrngtoclmml, vvlierem; 

and are N; 

M"^ is a bond; 

F is ?t S «s6-:psinb^e^^^ selected 
fern C, O or #hei:ela said iiiig smaj" be %se;d with a 5- xxr 6-rnembered fiag 
cGiitami£ig oiie or more; atoms iisdapmdeatly seieeted fi-pm H O or asd 

Qis a 5- or 6-mem1>€spe!d liEg contMumg otie or raore atoia? ixide|>e»dentiy selected 
from G, O or S, wheteirt; ssid rmg may be feed with a 5- or 6-membered ring 
contaiuiag oiie or more atoms inde^eadentiy selected from C, H O or S . 

9. A com|K);u33d aecor<:^Hgto cMm 1 selected from the gi-oiip coasistii!^ of: 

3-iS^(I vpyddm-2-yimetbylfi^ 
3-[3-(I-Pi'Tidi-D.~2-yimethy1-piperi£!B-2-y^^^ 
3-[5K J -^a2Ql-2-y3}j3«l335fi-pfpmdis^ 

3~ {541 -(6-Met%I-^yr3dina:i?toe^^ 
benzomtrile, 

343-(l-lM^l~2-yline^I-p^^ 

3~[5~( 1 -TMazol~2-yfeelfcyl-^5!irolidiit.2^^ 
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3- {54i~(5-ailoro-p5^fc2-3teel^ 
beiKonitrile, 

3- (5-{l ~(5■^F]uom-^dk■^-yipe^ 
5 benzonitrile, 

3454l-'(3-M;ethyli>yndm-2-^lmelhyi)i}i|>er^^ 

3-{5-[1.-(4-MethyI-^yndiiir2.>4me^^ 
w beBzonitrile, 

beiizoiiitriie, 

IS 3-[5-(6-Metbyl- 1 -pyiifcZ^ylisjetliylisipelii^ 

3-f5-(4,4~Difiuoro^i4iiiazol-2-jflme%l>|)ip^ 

3-{5-{l-(l//~ Benzimidazole -2-yimetfeyi)-pi^^^ 
3- {5-[l -(2-Me&yl-tMa2ioi-4^1nie^^ 
3~{5-[l-(l-Beiizyi-lff-i3mda20i-2-y1ii^^ 

30 beaxonitriie, 

3-{541~(4-Metlioxy-3,5-d!m«tliyi--pyridii^^^ 
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3-{5-[ 1 ~(6-CHoix3.f5aidia-2-y]iRe% 

3-[5-( 1 -PyriniidiBHl-^lmethylTf % 

3-(5~[ 1 -(5"Mfithyl~|;ij2,4]oxadia20l-3-ylmi^^ 

2- |243~(3-Cyano~pheiiyi)ii,2,4jQxadia2oI-5-y^ 
Garbonitrile, 

6-{243-0-Gy^-i3hesyMlj2,4io)ca{Ha^^ 
taeptiBonikilej 

3.(5-p„(5-MeayHsoxazol-3-yteietby])-^ 

3- Methoxy"5~:[3<l.-pyriidiii~2-ylinethyI-^^^ 

pyridine, 

3-[5< l^Fya4m-2-ylme^y^|>yrrolMiii-^^^ 

pyridine, 

242<'34%eayl4 1 ,2,4]oxadiaaol-5-yl)-piperidm^ 

2^P-C3-M~Tolyi-[l,2,43QK£u|iaz^ 

(^-2-p<3-«m-TDiyHi;2,4]oxadiazoi-5-yl)-pipen^^ 

yliiietliyi}~pyiid:iiie and 
2-|2--p-(3-Miyi^K#541,2,4}oxadia2X5l~5-yi]-^ 
md a salt thereof. 
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11- A pfeanjiJieeitieai fommlation comprising as aii active ingrsdiettt a fe^a|>03itkaily 
eftectiVe amoittit of a eoiiip©imdaccor<Kiig to eJakn 1 in assoc^iation witli oae cir mor^ 
phamiaceutically acceplable diliisBis, excipifcnts jaid/or inert caixiers, 

12. The pbarmaGettticsti ibimslatlon acoordmg to; 61aim 11, ibr iise in %e jsrevsatioii 
aiid' OT treatoient of rnGMRS receptot-ixiediated disorders. 

13. A cGiKpoitrsd according to ciaim. t, ibr use in tfcapy, 

14. The cGmpotifed aeeordin^ claiiii 13> for use in prevqntioa and/or ^e#fn^ of 
tiiGlaM receptor-mediated disorders. 

15 . The lise of a eomppimd accoJ'dipg to clmm 1 Itie mani#^oture of a medisasms^^^^^ 
for the prevention and/or treatitiesit of .mGiuKS receptor-mediated disoi-ders. 

1 A method of preventioii and/or treatment of mGli#S 'receptor-mediated^^^ 

comprising administering to axnasmial in need of sucli prevention aiid/'br treatoeat, a 
tlierapeutically effective atnount of a oompqimd aeoordiag to claim L 

17. Tfee nietiiod according to claim 16, wherein sma iimnm&l is a liumarL 

I S . The method accordiiig to claim 16, wtieresin SJud mOlitRS receptor-mediated 
disorders are psychiatric disorders. 

19. The Bietliod according to claim 16, wliereiji si^d isiCfliil^ rac§^pte 
disorders £E"e Beis-ological disorfers. 

20 . Tlie me&od according to cMtm 16, wherein saidrii<jiuR5. rec^sptor-inediated 
disorders ai"e cbronic aad acHtspam disorders. 

21. A pjrocess for the proparatioii of a cojsjpoasid of ibraaiia la coroprtsiBgv 
(a) amimtiHg a corBpoiHsd of VI; 
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10, A compomd accoxdmg to clmm t selected &m the groap eomist^^ 

(R:)-ai5d (S)-3--[5-(l~P>iidm--2-yImeth^^^^^ 
beczonitiile; 

(S)-3-{5-(i~TMazoi-2~ylBiethyl-piperidm-2-y1)-[l,2,4]o 

benzonitriie; 
Ti-aiis-345-(5-iBethyl--l"|>yiidin-2-yhBethyI-^^ 
heBjSQKitrik; 

benzoMiiile:; 
€is-3-[5-(5-me.tfeyl-l-tMagol4rylBaetiiyI-piperidB^ 
benzonitriie; 

pyridkej 

Cis--3~|:5-(3-Methyl~l-pyiifSii-2-ylmethyl-pi^^ 

Trans-6-[5-(3-MethyI~l~pyri4in~2-y1ineti^^^ 

benzoiritrile; 
Cis-3-[5■-t3-^^e^hy^^#da^o^2-y]^^^^ 

l>eBZomtrile; 
34"5-(4-XMazoI-2-y!ffietbyl-maip^ 
3-{5-[4^(4»MefcyI-p}'rj^in-2-ylmetliy^^^^ 

benaonitrile; 

3-[3-(3 ~Cliloro-pbeny!)-[l j2 j4Joxad3 azol-S-yl j-4-p^^^ 
3~[3-(3~CliIoro-phc;ByI)-[l,2,4]oxadia2;oI~5-yl]^-^^^ 

2-^-(3-€Mmo-plm£yf)~\^ and 
a isait thereof. 
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with a reagent of the fotiaiila G-C(R^)=<), aiid 

(b) redycittg tlie resultaat product with a reducing; agent to give fee compouad. of 
fomralala: 




whereiii: 

P is seiepted Iromiiie groBp consisting of Cj-raScj/l and a 3- to S-niembered ring 
containing oa^ of snore atoms mclependently selected &oin C, O or S, wliereui said mig 
may be fcs^ witfe a 5- ot 6-ine!iibered ring coataimng one or more atoms iad^esdently 
selected fern G.iS!, O or S; 

is selected, torn the gtomp consismig of hydroge^ liydsoxy, Mo, nitro, Cj . 
saScyBialo* OGj^allMtt, G^^ajlfc^ OCi-gaScs^i, Pa.saiksiyl, QCz-galkgEQd, Ca-ssllkpiyi 

^styl, (CO)R^ 0(CO)R\ 0(CO)0,R^ G-salkylOR^ OC2.6aECTlO;R^ Ci^aliyl(CO)R\ 
gCi-€alkyi(GO)B.\ Co-^alfcylCOaR^, OGMalkj'lCO^R^, Co-eallcylcyano, OCz^^alkylcyano, 
q>-galkyiMBM, OCa-^aJkyMR^K^, Ci.smm>m^^^ 0Cx.6sM^(m^^^ Cq. 
salkyim^^CKp^, OQ^gallcya^CCO)^', €Mm0^mM^> €Mm^> <^ 
galkyiSR^, C(5..6a!]QaCSO)E^, pG2-6alJ£YlCSC^R^;Co-6al:)^S02E5, OG^^alkylSOsli^, Co- 
galkylCSOajNR'R^, OC2,t5alkyl(S02)NA^ Co^sallcyiNR^CSOzjR^. OCIa-ea^^ 

Mi^OR^, Go4alkyiMR5(CO)GR^, OCe^alfeyrfpO^OR^ BQM^ md a 5- or 6--ineiabered 
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xitig coiitaiMKg oae or more atoms iiidepiendeMly seleGted from Q, H, 0 or S, wlisrem said 
rkg iaay be substituted by ohe ox mom A; 

is selected from the gi^^^ consisting of a boii^ Ct^saliyi/Ca.salfc W 
salfcysyl, CtMliW(CC^)G0-^a^ Ga..3al|<yiQQo.3allsyli eo.3alkyl(GO)NR®, Cq. 
3alky!(CO)NKfei.3Mkyl, Co-4aik^^ Co.3alfcylSeo.3a&yL G{}-3amy!(SO)e?j-3aUsyl aiid 

Co.jailcyl(SO,?.)Ca..3alk7i; 

selected &dm the gfou^ cousisiiag ofbydrogep, hydrmy, oxo, =^MR , =NOR , 
CMalkyihalo, halo, Ci^alkyl, O(C0)Ci^aIkyi, Ci^a1kyl{SO)Co.iaikyi, CwalkyKSOi^Cd. 
4a0c>i, (S0)Q..4alk>4, (SO2)CQ.4a0cyl, OCi^ailcs^I^ Ck)-4a&yIcyatio, Ci^ aiiilCo. 

X^X"^ and are iadepeBtleatiy selected ixom H, ISIR, p, CR, ===0 and S; 

Ris selected torn the group cousistiiig of hydrogen, Co-jalkyl, halo, Go-salkylOR-', 
Go^a&yim^R*^ eo4aikyl(CO)OE^, Co-salkylNR^R^ md C«)^ilkyiaryi- 

is selected firom the group consisting of a bond, C i-3alkyl, Cz-ss^Ssmyk Xk. 
saikynyl, Go4aikyl(GO)Qi^aIkyi, C^sall^^^ 

3alkyl(C0)rf, Go^alkylKll^R' , Co.aalkyi(SQ)G{).3allcyi and Go- 

3«akyICSCb)Cpv3alkyii 

R^ is se^ecte^i from the gjoap coosistiiig ofhydrogen, hjtesy, 0x0, ^R , ^^OR^, 
Ga^aikyMo/baio, Gi^dkyl, 0(CO)eMa^ 

4a1kyl, (SO)Go^aik3fi, {S02)GHal^^* OCi-^alkyl, CcMalkylcyaasj, Gi,4aiEyiOH* and Co- 

Q is 8 4-, 5-, 6- or 7-ittembered ring coBtaisfeg one or mcsre hetero'4oms 

iadspeadeirtly selected from N, 0 or S, wherem said ring may be fiissd iis,*!^ 5- or 6- 
membered ring contaiiiiiig ose or mora atoms independently selectedironi C,N, O or S, 
and wkemin the fesed ring may be sub stituted by one or more A; 

is selected from the gi'oup consistiiig of hydi-ogeii, hydroxy, 0x0, =ffR% =^NOIt% 
Gi^dkylhato, halG/Ci4a1l£yl, OGo^aftylaryi, O(G0^a^alkyi, Ci4alkyl{S0)C^ C5. 
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4,a1kylcymio sad CD-4all£ylHS.®R^; 

R" is selected fom the gro osOj 
4alkyl. (SO)Co-4aik>i, (S02)C{)^iilk.yi, QGi^alkyl, Ctwailtylcyano, Ci^alkyjiOR* and Cq. 

d is selected fmm the group coasistiDg of R\ 

is selected irom the gmiip corssistsug of hydrogeti atid a 5- or 6-iseittl3eredxiiig 
c(S>ntajnmg one or more atoms mdepeudeBtly selected Mmi C, N, .0 or S, wliereisi said ring 
333ay be |uss4 with a 5- or 6-raemb®fed ring containing on& ov rmm atoms md^pen^mtly 
selected fironi C, H, O or S, and whereiji atiy of the Jings ipay be sah^ one or nspre 

'B^ is se|ect&i from iSie gtoap OGiisJstiiig of hjfdrbgen, GcwalicyicyaiiG, 

S.^ and R^ard inde^etjslenliy selected #omhy Co^alkyiCs. 
scj^cloalfcyl, Co-6alkyiar>d, Co^salkylhetero^! and a 5- or S-inemhered ring amtainliig one 

or more atoms independestiy selected fxoxn C, N, O or and wliei-eiii and R'^ may 
togetliCT form a 5- or 6~niembered nng Gonteiaing one or mors atoms iadependently 
selected froni C, N, O or S; 

vvhereifi any Cj-galkyi, Cs^fialkeiiyl, Ca.g^Bcj'^yi Co-fialkyiCa-gcycioalkyij Co- 
ealkykryi, Go-«alkylheteroay sad 5- or 6-membered ring eontaimag one or more atoms 
iMegeBdently selected fesm ©or S as doSnsd tmd^ R^ , E^, R?, B^, K^, B-^, BJ, M?, 
sijd R^ may be sibstitated by oiie or more A; 
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A is seiected &om the group ccmsisting o£hy<in>geii, hydroxy, 0x0, bMo, Mtit>^ Gi. 
sa&yl, Co-^alkylCa^cj^loalkyl, d^al^lhalo, OCi-eaifcyllialo, Cz^s&snyl, OCi-galkyl^ Co- 
salkylaryl, Ci -salkylOR^ OC:a.<;a1kylORVCi,6aBLylSRl OCa^aBcylSR^ (CO)R^ 0(CO)ii^ 
OCj-salkylcymio, Co^gaJkylcyaao, Cj^ylCOxR*, OCi-salkyiCOaR^. 0(CO,)OR^, QCi- 

Go.6allcyl>3S^CCO)m^, OTO 

6aikyl(S02)m.V, Co^a]ky!NR^(S02)R^ OC^^^alkyllslE^CSG^)^^, €1- 
6alkylNR®(S02)HR^R*, 0CMaikyi(S02)R^, Co-6aBcfl(S02)^,qQ-6allsyi(SQP^ a^^ 

m is selected from 0, 1, 2, 3 or 4; and: 
n is selected Ixom 0, 1, 2 or 3 . 

(a) reacting a compoMd of formiila. VOI: 



TSfitli a compoiiiid of fpimulaiX: 



IX, mi 

(b^ cycii2iti.g the resultant intermediate to give the £X)mpoxtRd of formak lb: 



wo 
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wfjerein 

F is selected &om the group CQS5isiii?g:0f Cj^yalkyl and a 3 - to ■8-memberejd ring 
cpataiiiiag one ormmp S0msm&&pm4mtly selected froin C, N, O or w|i6R?m §aid riiig 
rijay be fused with a 5- or S^memfeerea rmg:contaisi®g one or 
sel^t^tj. from C, N, 0 or S; 

is selected foinllie gfoa|j cousistkig of bydrogm, feydixjxy, Isalo, nitrcSi Ci. 
gallE}%alo, OCi^fidkyllMOj Cf^alky!^ OGj-gSilky!, Cz-aisIfeeHylj GCa-ealiceiJtyls Ca-galltynyl, 
0C2-6aIk?yijyl, C0.6alkylC3.bCycloa.ikyi, OGo-salkj-iCn-scycloaikyl, Co.f,aJicv'iaiyL OCo- 
ealkylarjd, (CO)R^, 0(CO)R^ 0(CO)OR^, Ci-^alkylOR^ OC^.^aikyiDR®, C5.^aIkyl(C0)R.\ 
0Ci-6sikyiCCQ)R^, Co^allij^COiR^ OCj-sallEyieOsR', CVsaikyicyaao, OGa.salkylcyano, 
Gs^ilsq^MR^i OGj^alkp^V, CHalkyi(CCO^^^ Co. 
6#ylMl^(C0)R^, OCj-sal^t* e^allcyS^CO^NE^K^, Go^alkylSR^, OC2- 

^alkyiSR^, CcwiaIJ£yl(SO)R^, dGMa&yl(S0)R^, Co^slkyiSOs?^, <)(hs^lBO0, Cp. 

Co4alkylNR\S02)m^R% 0C2.6aLk}dNR\SO2)NRV, (CO)NR^R% 0(C0)NEV, 
NR^OR^, Go^eaky|HR^(Q0)OR^, CK:^„gallsp^CGQ)OK^, SOaKf as^ 5^ or 6-iueml)ered 
mg contaitjiBg OEe or more atoms mdeperadeiitiy sslested from C, M, O or wfeereia said 
riag may be stibstitated by one or more A; 

M' is selected from the group cosisisiiR Ci4aS£ylj G2.3alke£iyl, 

aalkyjiyl , G^^dkylCC^CMalkyl^ Ca-salkyiOeo^alyi, G{>.3aJkyl(C0pR^i €0. 

3alkyI(CO)NR^Ci.3alkyi, Cs^alkylj^R®, C«.3aliiy1SGo„3slkyi Co.3allQ^SO)Go.3aIkyl aad 
Cc4alkyl(S02)Co-3alkyi; 

B.^ is selected froM tfae group coHsistmg of liydrogeu, bydroxyj oxo, ==NR^, -NOR®, 
Ci.4alkyliiaiOj Iialo, Ct^aJlcyl, 0(C0)Gi-4alkyi, Gi4aikyl(S0)GV4alkyi, Ci-4aIkyl(S02)Co- 
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^allcyl, (SO)Co-4aB£yl (SCb)Q).4aM^O^^ CMslkj^OR^ aad. Co. 

and JS^ are mdspeMmtly sdeeted torn lv|R, 0, CR, -O and 

R is selected from th& group coGsistmg of hydrogen, Co^salkyl, lialo, €{>.3a:&yiQR^, 
Co.3aBsylNJl^K,^ Co^alkylCCO)0:R^, Co-salfcyl^iH^R^ aud Go-saikylajyl; 

is selecied froiri tlie groBp: consistiBg of a bond, Ci-aslkyl, Ca-salkeayi, Cz. 

3ail!yi{SG2)C(K3aik5'i; 

i^mtect0d%om. the grdBpc^nsistmg of hydrogen, hydroxy, otq, ~HGR\ 
CwaBc^^Ihalo, halo, C^alliyl Ci.4ait3^0)^ eMalk?!(S02)Ge. 

4alkyl/(SO)Co^ails:yI^ CS02)Co-ialkyl, 0Cj-4all£>'l Co-^alkylcyano, Cs.4alkylOR'^' aiid Co- 

Q is a 4-, 5-, 6- or 7~,membered ring Gontaimng one or more heteroatoms 
mde|)eQdently seiected from N, O or S, whereia said ring may be .fused with a 3-, 5- or 
membsred ling corttaiffiiig oBe or more atotns mdeffendentiy gele<3ted from N, O or S, 
md wli&Eem iim MsM dsg may hp substituted by oae or ijiore A; 

X^isOCj^alylj 

R'* is selected from tbe group consisting of hydrogen, hydroxy, oxo^ -^R^, ^^^NOR*^, 
Ci.4alkyaiaio, haio, Cwaikyl^ OCo.#1lcy|gffyi, 0(eG)GHalkyl, eMa%l(SO)Go..4aicyl, Cj. 
4alkylCSQ2)€o-4&I1CKl (SO)Co-talkyl^: (S02)C{Malkyl, 0Cj4aUcy1, CMaUcylOR^, Cij. 
4allcyiey mo and Go^aJI:)? IMR^R^; 

is geleeled fiom th« grQU|> eoHslstmg of aboad, 0i,4aikyl, Co,4alkyl(CO)d6. 
4a1ityi, Co.3allQ?lQC8:3alkyl, Co^alfc^ a-salkylCGCpIR^, €o. 

salkylSeo-sallcyl, Co_3a!kjfl(SO)Co-3a!lcji and Q,3alkyl(S0 

is sefected from ^& group coissistiag of hydrogeB. hydroxy, oxo, =*HR®, ~HOR^ 
Ci-4a!lcylMo, hak>, Ci^alkyi, 0(GO)C2^alk5d, €i^kyi^O}QMB]&yl, CMaifcyl(S02)Co. 
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G is selected &om the group consistmg of R*^ Md ll^ j 

is selected from the groitp coiisistiiig of %tlro and a 5- or Cirmembered rmg 
cotitsMng om or iJidr© atosas iBdepsndently selected ftp €, O or S, wheFein said ring 
laay ls« tised with a 5- or 6i-meinberedn«g ppsteimng one or mor« Moms in&p^e^^ 
selected fiom C, 0 or and wherein any of thexiiigs may bfc siibstj&tMfey one or iBoi'e 
A; 

R.' is selected fern the gKJlip cGnsistiiig of hydrogeB, Co-4alkylcya3io, 
ONll\NR^E^ C^mRHm^^), rfC-MR^(Nl^il^), NR\C=CCN)(NK.V), 

and are judepessdently selected! from llydrogen, Ci^alkyJ, CVsaJkylQj. 
scycloayQ'l, Cfr^allcylaryi Ce-e^lky Hieteroaryl aiid a 5- or ^-msmbeted ring coHtaiimig <m0 
or molu atajm ittd«p0rideiitly selected fioss C, O or $, md wherein It/ arid may 
together form a 5- or 6-iiieimbered ring contaitiiiig one or more atoms isds^sndeatly 

wherem any Ci-galkyi, Ca-^aikesyi, Ca^alkyiiyl, C^al^lGs^ycioalkylj, Co. 
gaikylaryl, Go^alky&et^^ 5- dr 6-m6sxibered|Si^ coritaiiiag one or more atoms 

indepcHdeistly selected from C N, O or S as dejSned aadef R vH.\ K", R.*, ,R^, R\ R'^, 
and R^ may be substituted by pm or mom A; 

A is selected from tbe group corjsisting of hydrogen, hydroxy, oxo, halo, nitro, Cj- 
saBtyl, CWalkylCj^doalkyl, Cs-ealkylhalo, OCi^lkylhalo, Cs^alk^yl, OCwalkyl, 
aaikyiaryi Ci..6alkylOR^,^^C^^^ 

OCj-sacyicysmo, GydkylcyMo, Co^gallQCrGrf, 0€i,6all£yieO2R^, 0(CO)QS^, QCi- 
gaJkyp;(lR^, CMaikyl(GO)|^,m^QR^, Co-galkymR^R^ OCb:^aIkylHR^, 

ssSkyl(C(ypmM, 0Ci.i^(mmM, QC2^m^(m)B?, Go-6alkylNl^(CO)R^ 
Q)^slkylNR^(CO)m^, 0(CO)NR^ lrf(GO)OR', Co.6allcyiCS02)MR®R^ OC2. 
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HI k seleeied ftom Oj i, 2, 3 or4; aad 

15 is selected fi:om Ij 2 or3- 

23. AGomposmdwhichis, 

3-dyiaio-5-met1ioxybeiizoic acid, 

2- CyaB0--pi|>«fid|ae^l -carbbxjiiic aeid tert-biity! ester, 
2<M-BydroxycarbMEimidoyi)-pipe^ 1 -oarboxylic acid tert-butyl ester, 

3- Etliyl-iV-hydroxy45eKzaimdiiie^ 

5- M#iyl-p>Tidiae-2-carbaidehyde, 

4- J^ethyl-pyndme'-2-carbaMeb:yde, 

3-CMGrome%l-5-me%i4'l,2j4]Qxadia^^ 
i-Fyridm-2-ylme%l-piperidiae-2''C8rbo acid Methyl ester, 
-Fyd4ia-2-ylmethyi-pif eiidiae-2-cai^ acid mefeyl ester, 

6- Methyl-piperidiHe-2-carb<jScylic^^^ 
44:iydroxy-piperidiiie~2-caTb0xyHc aeid Biefe 
i'lpeHdfce-l,2-dicarboxylie acid4-tert-butyl estesr, 
PyrrolidiBS-U-dicarbcfxyiic acid l«--foiityi ester, 
64iBtby1-^ipsiidine4>dica^ acid 1-tert-biityi esfe, 
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pijrimimsmtm? 



Motpholms-d^A-Mc^hoxylio acid:^4-tert-but3'I ester, 

4-Hydrox>'~piperidine"l, 2-dicai-boxyiic aci.d 1-terl-butyl ester 2- methyl ester, 

4-Oxo-pip^diiie--iy2-fearboxyMc add l -t^-fe^ ester2- methyl ester, 

4,4-I>ifluorO"piperidme-l ,2-dio£!rb6xyHc acM 1 -tert-bisiyi ester, 

2~[3-(3-Cysno~pbeayl)~[l>2j4Joxadiazol-5-yl}--pi^ scidtei't- 
biityi ester, ■ 

2~p-(3-Gy^ano-phesyi)-[l,2,43oxadm^ 
acid tert-bidtyl ester, 

3-[3-(3-Gya»o-phenyl)-[l,2;,4]axa<Hazol-5-yl]-m acidtert- 
butyl ester» 

2-[S-(3-Gyano-phenyi)-[i ,2,4]oxadiazoi-3-yl]-pi^ 
ester, 

2~[5-(3-Mettey-p53ejiyi)^[i,2j4]oxadi 
biityi ester, 

acid tert-biityl ester, 

2-[3--(3-CyaKO-pheayl)"[l,2j4JoxMiazol-5-y^^ 
acid teit-bu0l ester, 

2- [3<3-Cyaad-pfee!nyiHl,2,4jpxadis2»l-5~^^ acidtot- 
butylester^ 

3- (5-Kperidm-2-yl-fi,2,4JoxadiazQi-3-yl)-be^ 
3-(34^iperidia-2-yi-|l,2,4}oxadigzol-5-yI)"^^ 
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OvAnn» mC: «:A). EBmSIB, £o»!S«?iCVCAi; 
871 (Ihipperiham Drive, M^sisssufa, OnSarife LSH 3jJ6 
(CA). ISAAC, MoUivin iCA/CAj, 2101 Isiington Avenue 
Apt #3i05vBtob5coke, Oiiiaritj MW 3R2 (GA), SLASSI, 
AbdeJsHiaJik lCA/GA3v 4580 f^aJweil Koad, Jslississ^iTga. 
Oniario !.5M 7J7 (tiA). 



•(74) Ageais: BENT, Slepii^a, A. ei al.; Foiey & l^nor, 
W^si-iiijgiofi Bi£tix>or, Suite 500. 3(X)0 K Stfse; N.W., 

AZ, BA, B8. BG, BR, BY, BZ, CA, CH, CN, CO, CR. CU. 
DE, DK, DM., I>Z, EG, I;E, ES, r-i|,GB,€JD, Gil OH, 
HR, HU, OX SN, SS, Ji^ KE, KG, K]\KR, KZ, LC, 

S;..K, LR, 1,.S, Ur, LU, lY, MA, MD. MG, MK, MM, MW^ 

MX'.MZ, •NL NO, NZ, OM, 5*G, PH, PL, !>'i; j3:0, RU,:SC; 

SD, SK, SG, SK, SL, SY, 'O, TM, TN, TR, 'H; 1:51, UA, 

OG/US, UZ, VC, VN, YU, ZA, ZM, ZW. 

KB, LS, ym\ Mz. sb, sl, sz, tz, ug, zm. zW), 

Earastaf! patent (AM, AZ, S^:KG,::KZ, M&. RU, 1^3, I'M), 
BHR>p(»« patent (Ai; BE, BG, CIL CY, f iC, fils, DK. EE, 
ES^ PR, GB, OR, JRJ, IH. n; LU,: MC; NL, Fi; RC); 
mi. Si, SK, TR), GAP! patent (BIVB,?, (3^ CXJ, GI,:CM, 
GA, ON, GQ, GW, ML, Mi, Nii, ^N, TD, 16). 

with inteniMtonat dearth report 
iWi iittte of pMi»Sk«i:kii« tise tBteE-H«i»>iis3 ssiarch sieport: 

(48) j>aSe of pwlsiksstaon of ijjls correcied vcrsstMi; 

A«g«st:2!)04 

(IS) .fijforrBalsrjfi rsboiiS Ci>rr«;is<>ss-. 

see PCT Csixette No, 34/2004 of 1 9 August 20(M, Section I! 

Fcfr lwi>~huer cmies tmcs otiier nbbrevimions. yttfiir to tks "(JuM- 
mim Notes oil Qteks md Ahibreviatkms " appearing at sfw {begin - 
ning t^f ^ach f^^alar issue of ihje f'CT Gazelle. 



(54) Utte: C0MPO13NDS liAVlNO AN.ACIlVn^ AF MBTOiBOTIJQPiC GLUmMAlE RICEP^K)RS 




m ^^^^ f 




(57) AEsstim-t; The {>5fsef?t inveriKoti refebcs 
io Eicw coi-n|X>uni3s of forBisjIa I, v/hat^in 
P Q X- X« X' X'* X* R R5 R= R * R^R^ 
Ct M' la SHd !i lira defined as ia 

fcimiiia 1, 3 process for thejr preparation 
afid !i«w iniermediaies prepared tharesn, 
})}iaojnsi.-eiitjcaj forRKikiifeins t:()nSainiE!g said 
comjxjiinds aiid to the use of sai3 coa3p«)aTi(3s 
if) tfjerapv. 



